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INTRODUCTION. 


APPEARANCE  OF  THE  ZODIACAL  LIGHT. 

To  PERSONS  not  familiar  with  the  subject  of  this  work,  it  may  he  proper  to  state,  that,  what 
is  called  the  Zodiacal  Light,  is  a brightness  which  appears  in  the  western  sky  after  sunset,  and 
before  sunrise  in  the  east,  following  nearly  or  quite  the  line  of  the  ecliptic  in  the  heavens,  and 
stretching  upwards  to  various  elevations,  according  to  the  seasons  of  the  year.  It  has  been 
called  by  this  name,  from  the  fact  that  it  was  formerly  thought  to  confine  itself  within  the  limits 
of  the  zodiac.  It  appears  to  best  advantage  when  the  ecliptic  makes  its  highest  angle  with  the 
spectator’s  horizon;  at  which  times,  in  moderate  latitudes,  it  reaches  to  his  zenith  or  beyond  it, 
having  near  the  horizon  a striking  brilliancy,  and  thence  fading  upward,  mostly  by  impercep- 
tible degrees,  till,  at  its  vertex,  it  can  be  made  out  only  by  a careful  and  experienced  eye.  As 
those  seasons  advanc'e  when  the  ecliptic  is  declining  gradually  towards  the  horizon,  the  Zodi- 
acal Light  fades  away,  till  it  is  perhaps  entirely  lost,  or  can  be  seen  only  by  those  who  have 
followed  it,  in  its  changes,  night  after  night,  and  are  thus  able,  by  familiar  acquaintance,  to 
detect  and  trace  its  dim  markings  on  the  sky. 

In  our  high  northern  latitudes,  it  can  be  seen  with  difficulty,  or  at  least  can  be  made  out 
unsatisfactorily,  through  a large  portion  of  the  year ; while  at  the  European  observatories, 
most  of  them  still  further  north,  it  is  generally  very  obscure;  and  observers  in  these  countries 
have,  therefore,  been  discouraged  from  attention  to  a subject  for  which  their  circumstances  are 
so  little  favorable.  In  the  lower  latitudes,  however,  and  especially  in  those  near  the  equator, 
it  has  often  an  exceeding  brilliancy  at  the  horizon,  ascending  from  this,  a striking  object,  far 
into  the  sky;  and  I have  in  several  instances  known  i\\Q  reveille  io  be  beaten  in  our  ships,  evi- 
dently from  mistaking  the  Zodiacal  Light  for  the  dawn.  I remember,  on  one  occasion,  when  in 
the  “ Mississippi  ” during  her  late  cruise,  we  had  sighted  the  light-house  of  Point  du  Glalle,  in 
Ceylon,  in  the  evening,  and  the  ship  was  ordered  to  be  kept  lying  off  till  the  morning  would 
permit  us  to  enter  the  harbor,  word  was  passed  for  the  ‘‘officer  of  the  deck  to  send  for  the 
captain  and  first  lieutenant  at  early  dawn.”  I was  on  deck  in  the  morning  at  my  observa- 
tions, a few  minutes  after  four  o’clock,  when  the  lieutenant  on  duty  came  up  to  me  and  said : 
“Don’t  you  call  this  early  day-light?”  I answered  “No,  it  is  not  day-light  yet.”  “ Why,” 
he  said,  “what  do  you  call  this  over  here?”  pointing  to  the  Zodiacal  Light,  which  was  show- 
ing itself  with  an  effulgence  that  might  very  easily  lead  to  such  a mistake;  though  it  wanted 
yet  more  than  half  an  hour  of  the  earliest  dawn.  See  also  the  close  of  my  record  No.  Ill, 
where  it  is  noted  that,  at  two  hours  after  sun-set,  I overheard  one  of  the  quartermasters,  as  he 
was  looking  at  the  Zodiacal  Light  in  the  west,  remark  to  another:  “If  that  was  not  in  the 
wrong  part  of  the  sky,  I should  say  that  the  sun  was  just  going  to  rise  there!”  Humboldt,  in 
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Cosmos,  vol.  1,  remarks  on  this  subject : “Those  who  have  lived  for  many  years  in  the  zone  of 
palms,  must  retain  a pleasing  impression  of  the  mild  radiance  with  which  the  Zodiacal  Light, 
shooting  pyramidically  upwards,  illumines  a part  of  the  uniform  length  of  tropical  nights.  I 
have  seen  it  shine  with  an  intensity  of  light  equal  to  the  Milky  Way  in  Sagittarius  ; and  that, 
not  only  in  the  rare  and  dry  atmosphere  of  the  summits  of  the  Andes,  at  an  elevation  of  from 
thirteen  to  fifteen  thousand  feet,  hut  even  on  the  boundless  grassy  plains,  the  llanos  of  Vene- 
zuela, and  on  the  sea-shore  beneath  the  ever  clear  sky  of  Cumana.  This  phenomenon  was 
often  rendered  especially  beautiful  by  the  passage  of  light  fleecy  clouds,  which  stood  out  in  hold 
relief  from  the  luminous  hack-ground.” 

It  may  be  well  to  remark  here,  however,  that  the  Zodiacal  Light  has  a warm,  yellowish  tint, 
unlike  the  cold,  white  light  of  the  Milky  Way. 

HISTORY  OF  OBSERVATIONS  PREVIOUS  TO  THESE. 

It  seems  scarcely  probable  that  a phenomenon,  so  striking  in  southern  latitudes,  could  have 
escaped  the  attention  of  early  astronomers  in  those  countries ; hut  we  meet  with  nothing  in 
their  works  of  a fully  definite  and  reliable  character.  We  are  not  to  infer,  however,  from  this, 
that  the  Zodiacal  Light  did  not  exist  and  shine  then,  as  it  does  in  modern  times.  Seafaring 
men  have  to  he  ceaseless  watchers  of  the  nightly  skies ; yet  it  is  very  seldom  that  one  can  he 
found  who  has  ever  noticed  this  phenomenon  as  such,  unless  his  attention  has  been  directed  to 
it  in  a particular  manner,  or  from  some  particular  circumstance.  Its  most  striking  aspects  are 
just  before  the  dawn,  or  just  after  twilight,  at  which  time  it  forces  itself  on  the  attention,  hut 
is  in  general  supposed  to  he  a part  of  the  crepuscule  itself.  What  I have  just  said  about  the  mis- 
takes in  our  squadron  is  to*^  the  point ; and  such  facts  will  also  explain  the  doubts  that  arose  in 
Cassini’s  mind,  when,  in  1683,  he  first  began  to  notice  the  Zodiacal  Light.  He  had  been  pre- 
viously employed  in  careful  observations  of  other  matters  in  the  same  quarter  of  the  heavens, 
without  having  at  all  noticed  this  phenomenon ; whence  he  half  inferred  that  it  now,  for  the 
first  time,  made  its  appearance  in  the  sky — an  inference  which  subsequent  observations  and 
reading  led  him  readily  to  abandon. 

Recurring  to  our  theme  of  the  ancient  records,  it  has  been  thought  that  Pliny  alludes  to  it 
under  the  name  of  trabes,  or  the  8oxou^  of  the  Greeks,  which  Humboldt,  however,  supposes  to 
refer  to  another  matter. 

Festus  Pompeius  notices  something  of  this  character,  under  the  terms  Acies  and  Cyparissae. 
Ammonius,  in  his  life  of  Charlemagne,  A.  D.  807,  mentions  an  appearance  somewhat  like  that 
of  the  Zodiacal  Light;  hut  nothing  fully  reliable  can  he  found  till  we  come  to  Childrey’s  Bri- 
tannia Baconica*  published  in  1661,  in  which  is  a clear  statement  of  his  having  seen  it,  together 
with  a brief  description  of  its  appearance  and  shape,  occupying,  however,  hut  a few  lines  of  his 
book. 

The  next  observer,  and  one  to  whose  merit  all  subsequent  writers  on  this  subject  have  deferred, 
was  Dominicus  Cassini,  an  Italian  by  birth,  but,  at  the  time  of  his  observations,  attached  to 

® ‘ ‘ There  is  another  thing  which  I recommend  to  the  observation  of  mathematical  men,  which  is ; that  in  February,  and 
for  a little  before  and  a little  after  that  month  (as  I have  observed  several  years  together),  about  six  in  the  evening,  when 
the  twilight  hath  almost  deserted  the  horizon,  you  shall  see  a plainly  discernible  way  to  the  twilight,  striking  up  towards 
the  Pleiades,  and  seeming  almost  to  touch  them.  It  is  so  observed  any  clear  night,  but  it  is  best  iliac  node.  There  is  no 
such  way  to  be  observed  at  any  other  time  of  the  year  (that  I can  perceive),  nor  any  other  way  at  that  time  to  be  perceived 
darting  up  elsewhere.  And  I believe  it  hath  been,  and  will  be  constantly  visible  at  that  time  of  the  year.  But  what  the 
cause  of  it  in  nature  should  be,  I cannot  yet  imagine,  but  leave  it  to  future  inquiry. — Britannia  Baconica,  1661,  p.  183. 


INTRODUCTION. 


V 


the  Royal  Observatory  at  Paris,  and  doubtless  the  greatest  cosmologist  of  his  day.  His  first 
notice  of  the  Zodiacal  Light  was  on  the  evening  of  the  18th  of  March,  1683,  when,  observing 
in  the  west  for  other  things,  he  was  struck  with  this  luminous  streak  reaching  far  up  in  the 
sky.  Unfortunately  for  subsequent  times,  Cassini’s  active  mind  immediately  began  to  theorize  ; 
and  he  had  made  hut  ten  observations,  when  he  worked  up  an  hypothesis,  which,  though  formed 
so  rapidly  and  on  such  slender  and  insufficient  data,  has  yet,  ever  since,  warped  the  judgment 
of  astronomers,  and  even  led  to  imperfect  modes  of  observing  the  phenomena  of  the  Zodiacal 
Light.  We  have,  in  this  case,  an  exhibition  of  the  danger  of  beginning  to  theorize  before  we 
have  a sufficient  supply  of  data  to  work  upon. 

Cassini  discovered  very  soon  that,  as  time  advanced  through  March  and  April,  the  upper  or 
northern  edge  of  this  Light  inclined  more  and  more  off  from  the  ecliptic,  and  stretched  on 
farther  to  the  northward;  and  knowing  that  the  sun’s  equator,  as  shown  by  his  spots,  was  also 
now  stretching  off  from  the  ecliptic  in  a similar  way,  he  came  to  the  conclusion  that  the  sub- 
stance giving  this  light  was  closely  connected  with  the  sun’s  equator,  and  was  consequently 
changing  its  position  with  that  equator*.  He  argued  further,  that,  as  the  sun  has  an  atmo- 

Cassini’s  Diagram. 


* “ Je  fis  reflexion  que  T^quinoxial  propre  du  soleil,  qui  est  connu  par  le  mouvement  de  ses  taches  qui  se  meuvent  autour 
de  lui,  ddcUnait  alors  [March  and  April]  de  Tdcliptique  selon  apparence  du  cotd  d’orient  vers  septentrion,  et  que  cette  de- 
cUnaison  augmentait  de  Mars  en  Avril ; ce  que  me  fit  penser  que  le  mouvement  apparant  de  cette  lumifere  pourrait  6tre  regld 
par  celui  du  soleil  autour  de  son  axe,  et  la  lumifere  renvoyde  a peu  prfes  selon  le  plan  de  son  dquinoxial.  ”■ — hlimoires  de 
V Acadimie  Royale  des  Sciences,  tome  viii,^.  127. 
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sphere,  and  is,  therefore,  capable  of  emitting  dense  vapors,  and,  moreover,  is  continually  sending 
out  matter  of  exceeding  fineness,  which  we  call  light;  consequently,  this  luminary  might  also, 
by  its  motion  on  its  axis,  send  out  a substance  intermediate  in  character  between  the  two,  which 
substance,  either  self-luminous,  or  by  reflection,  might  give  us  the  Zodiacal  Light.  The  dia- 
gram which  is  attached  to  his  article  on  this  subject  in  the  Ilemoires  de  1’ Academic  Boyole  des 
Sciences,  vol.  8,  gives  the  shape  of  this  body  or  emanation,  as  lenticular,  with  its  greatest 
thickness  about  twice  that  of  the  sun  as  seen  in  March,  hut  only  of  the  sun’s  thickness  when 
seen  by  us  in  June ; at  which  latter  time,  also,  it  is  drawn  so  as  not  to  reach  the  horizon  of  a 
spectator  in  the  latitiide  of  Paris.  Whether  he  meant  to  have  this  lenticular-shaped  medium  to 
he  considered  as  attached  to  the  sun,  and  revolving  at  the  same  time  with  it,  or  not,  is  not  appa- 
rent from  his  writings.  At  one  time  he  appeared  to  think  that  this  matter  might  consist  of  an 
infinite  number  of  small  stars,  such  as  are  thought  to  give  us  the  light  of  the  Milky  Way,  and 
he  made  telescopic  observations  with  reference  to  such  an  idea;  hut  the  results  were  not  satis- 
factory to  his  mind.  So,  also,  with  scintillations  or  bright  dartings  of  brief  light  along  the 
course  of  the  Zodiacal  Light,  which  for  a while  were  thought  to  he  seen;  further  observations 
made  these  doubtful,  and  the  idea  of  such  appearances  was  laid  aside. 

I have  dwelt  so  long  upon  Cassini’s  observations  and  theories,  inasmuch  as  these  obser- 
vations, though  made  one  hundred  and  seventy  years  ago,  exceed  in  amount  all  others 
subsequently  printed ; and  his  annotations  have  a distinctness  which  I have  not  been  able  to 
find  in  any  other  work ; besides  that  his  theory  has  had  such  an  important  influence 
over  the  minds  of  astronomers  in  all  subsequent  times.  He  continued  his  observations, 
pretty  regularly,  for  six  years;  and  afterwards  in  a more  desultory  manner,  till  1693;  and 
thus  we  have  eleven  years  of  very  important  records  from  his  pen.  I have,  from  his  detailed 
descriptions,  been  able  to  draw  outlines  on  my  star-charts  for  eleven  nights,  when  his  lati- 
tudes and  my  own  were  sufficiently  near  for  comparison  of  results ; and  I find  that,  in  many 
instances  the  boundaries  of  the  Zodiacal  Light,  at  his  time  (one  hundred  and  seventy  years 
ago),  were  almost,  or  perhaps  quite,  the  same  as  at  present.  It  is  somewhat  difficult  to  get  his 
boundaries  precisely,  inasmuch  as  he  describes  them  by  the  figures  of  the  pictured  constellations ; 
which  pictures,  we  know,  are  often  varied  to  suit  the  fancy  of  the  artist  dealing  with  the  stars, 
and  are  therefore  no  certain  guide.  Some  of  these  outlines  from  his  records,  drawn  out  on 
charts,  are  appended  to  this  work  (Nos.  342-351)  for  comparison  with  those  of  our  own 
times. 

Cassini’s  labors  gave  a start  to  other  observers,  among  whom  the  most  eminent  was  Fatio  de 
Duillier,  for  a while  his  colleague  at  Paris,  hut  afterwards  residing  near  Geneva,  where  he 
made  observations ; of  which,  however,  we  have  only  a few  records  in  Cassini’s  own  work. 
Fatio  de  Duillier,  however,  is  worthy  of  jiarticular  notice,  as  having,  instead  of  Cassini’s  idea 
of  reflecting  particles  originating  in  the  sun,  conceived  that  of  particles  of  matter  distinct  from 
the  sun,  and  arranged  in  shape  like  a ‘‘solid  zodiac;”  which  body  of  uneven  surfaces,  and  rota- 
ting around  the  sun,  he  supposed  to  give  us  the  Zodiacal  Light.*  Observations  were  also  made 
by  Kirch  and  Eimmart,  in  Germany,  from  1688  to  1694,  and  v^ere  published,  but  only  a few  of 
them  in  detail. 

“ II  [M.  Fatio  de  Duillier]  me  commiiniqua  [7  October,  1684]  I’hypotbbse  qu’il  avait  con9ue  six  ou  sept  mois  aupara- 
vant.  Elle  a cela  de  coiium  avec  ce  que  j’avais  proposd  dans  le  Journal  du  1683,  qu’il  supposa  dans  I’dther  des  particulcs 
capables  de  ddtourncr  et  de  rdflechir  lumiere.  11  les  di.sposa  tout  autour  du  soldi  coinme  dans  un  zodiaque  solide,  large,  et 
inegulier,  compris  entre  deux  surfaces  courbes  et  ondoyantes,  en  sorte  qu’elles  puissent  comprendre  dans  un  moindre  cspace 
les  orbites  des  planctcs  ddcrites  autour  du  solcil,  placdcs  a diverses  distances  et  inclindes  diversdment  Tune  vers  I’autre.  Le 
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Cassini  had  requested  travellers  in  southern  latitudes  to  give  attention  to  the  subject;  and  in 
1684,  Noel,  a Jesuit  priest  in  the  East  Indies,  when  near  the  equator,  saw  this  Light  so  bril- 
liantly exhibited,  that  he  thought  of  giving  it  the  name  of  the  Second  Crepuscule. 

In  1687,  M.  de  la  Louhere,  French  envoy  to  Siam,  saw  it  repeatedly;  and  in  1690,  it  was 
noticed  at  Pondichery ; hut  the  accounts  we  have  from  all  these  observers  are  little  more  than 
a simple  notice  that'  it  was  seen. 

In  1731,  Mairan,  in  his  important  work  on  the  Aurora  Borealis,  took  notice  of  the  Zodiacal 
Light,  to  which  he  had  given  considerable  attention ; hut  his  work  affords  us  very  little  of  a 
tangible  and  reliable  character.  He  is  remarkable  for  a theory  that  the  Zodiacal  Light  is 
reflected  from  the  sun’s  atmosphere,  stretched  out  into  a flattened  spheroid,  or  lenticular-shaped 
body,  revolving  with  the  sun ; an  idea  which  La  Place  has  forever  set  at  rest,  by  demonstrating 
that  the  sun’s  atmosphere  “can  extend  no  further  than  to  the  orbit  of  a planet,  whose  periodi- 
cal revolution  is  performed  in  the  same  time  as  the  sun’s  rotary  motion  about  its  axis,  or  in 
twenty-five  days  and  a half;  that  is,  only  as  far  as  yV  of  Mercury’s  distance  from  the  sun.” 

From  the  time  of  Mairan  little  seems  to  have  been  done  on  this  subject,  and  we  are  scarcely 
furnished  with  a notice  of  it,  until  in  1796,  the  publication  of  the  Systeme  du  Monde,  in  note 
7 appended  to  it,  gave  the  world  La  Place’s  nebular  theory,  and  with  it  also  a theory 
respecting  the  substance  producing  the  Zodiacal  Light.  This  great  writer  says:  “If  in  the 
zones  abandoned  by  the  atmosphere  of  the  sun,  there  are  any  molecules  too  volatile  to  he  united 
to  each  other,  or  to  the  planets,  they  ought,  in  continuing  to  circulate  around  this  star,  to 
offer  all  the  appearances  of  the  Zodiacal  Light,  without  opposing  any  sensible  resistance  to  the 
different  bodies  of  the  planetary  system,  either  on  account  of  their  extreme  rarity,  or  because 
their  motion  is  nearly  the  same  as  that  of  the  planets  with  which  they  come  in  contact.” — 
Expositioii  du  Systeme  du  Monde,  note  7,  p.  471. 

It  will  he  observed  that  all  the  theories  and  all  the  reasonings  on  the  Zodiacal  Light,  which 
we  have  in  these  various  authors,  seem  to  have  been  founded  on  Cassini’s  conclusion,  that  the 
axis  of  this  light  has  a relation  to  the  sun’s  equator,  rising  and  sinking  with  it;  which  con- 
clusion was  drawn  after  only  ten  observations — the  first  detailed  observations  ever  made.  It  is 
to  he  regretted  that,  in  the  one  hundred  and  seventy  years  since  his  time,  we  have  been  fur- 
nished with  so  small  an  amount  of  facts  instead  of  theories.  My  own  observations,  I believe, 
are  the  first,  of  any  detailed  character,  ever  carried  into  latitudes  south  of  the  equator,  or  even 
into  regions  about  the  equatorial  line. 

When  the  French  corvette  La  Bonite,  was  about  to  start  on  her  voyage  of  circumnavigation, 
in  1836,  a special  committee  was  appointed  by  the  French  Academy  of  Sciences  to  draw  up 
instructions  for  scientific  observations  on  hoard ; and  Arago  was  deputed  by  them  to  select 
matters  connected  with  i\ie  physique  of  the  globe.  In  his  paper  he  enjoins  particular  attention 
to  the  Zodiacal  Light;  hut  even  these  very  instructions  themselves  show  how  blindly  the  scientific 
world  were  then  groping  their  way  in  a matter  where  facts  only  could  give  reliable  evidence. 
He  ends  with  saying,  “Our  young  compatriots  can,  therefore,  give  themselves  up  zealously  to 
the  observations  which  we  here  designate.  The  question  is  important,  and  no  one  can  yet 
flatter  himself  that  he  has  given  it  a definite  solution.” 

milieu  de  I’dpaisseur  qu’elles  enferment  est  marqude  par  une  surface  pareillement  courbe  et  ondoyante,  qui  passe  jsar  les 
orbites  de  toutes  les  planetes  et  determine  le  milieu  de  la  lumifere.  Les  particules  qui  la  renvoyent  sent  comprises  dans 
I’orbe  annuel  au  temps  qu’elle  parait.  II  leur  donne  un  mouvement  par  lequel  elles  vont  ou  sont  portdes  autour  du  soleil 
par  des  cercles  entiers,  aveo  la  m^e  force  que  les  planetes  mSmes.” — Mm.  de  V Acad.  Roy.  des  Set.,  tome  viii.  p.  158. 
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The  subject  appears,  however,  to  have  been  entirely  neglected  by  the  officers  and  savans  of 
La  Bonite. 

Soon  after  the  wonderful  meteor-shower  of  1833,  the  subject  of  the  Zodiacal  Light  was 
revived;  and  observations  were  made  connected  with  the  query,  whether  that  extraordinary 
display  of  meteors  was  not  owing  to  the  passage  of  our  earth,  and  its  atmosphere,  through  the 
substance  affording  that  Light.  Our  own  eminent  countryman.  Professor  Olmsted,  with  other 
gentlemen,  at  different  observatories,  were  diligent  observers,  and  with  various  results;  going 
little,  however,  beyond  the  question  of  the  meteoric  shower  and  its  cause.  Biot,  in  France, 
came  out  as  an  advocate  of  this  theory,  and  attempted  to  show  that  the  shower  was  owing  to 
the  earth’s  passing,  at  that  time,  near  the  node  of  the  Zodiacal  Light.  This  led  J.  C.  Houzeau 
to  calculations,  in  order  to  see  whether  the  nodes  of  the  Zodiacal  Light  and  sun  do  actually  cor- 
respond; and,  in  the  Astronomische  Nachrichten  of  1844  he  has  published  the  result  of  his 
examinations  of  fifty-eight  observations  on  this  Light,  by  nine  of  the  most  diligent  observers, 
including  Mr.  Herrick,  of  Yale  College,  whose  industry  on  this  subject  has  never  been  excelled 
by  any  one.  Houzeau  thinks  that,  from  these  examinations,  he  has  shown  that  these  nodes  are 
different;  and  that  therefore  “the  supposition  of  the  existence  of  this  Light  in  the  plane  of  the 
sun’s  equator  does  not  satisfy  the  observations  made.”  The  closing  sentence  of  his  very  inter- 
esting article  gives  the  first  intimation,  and  the  only  one  that  I have  met  with,  that  the  Zodia- 
cal Light  has  a near  connexion  with  our  own  globe;  and  I will  quote  it  at  length.  He  says: 
“One  is  struck,  without  doubt,  with  the  near  approach  which  our  elements  show  between  the 
line  of  nodes  of  the  Zodiacal  Light,  and  that  of  the  nodes  of  the  terrestrial  equator  upon  the 
ecliptic.  This  circumstance,  as  far  as  it  is  verified,  may  cast  a new  day  upon  the  causes  of  this 
luminous  phenomenon — causes  which  are,  it  may  be,  more  local  than  have  been  hitherto 
supposed.” 

During  the  next  year  (i.  e.  in  1845),  there  was  published  in  Gomptes  Rendus  (vol.  16,  pp. 
68’7-8,)  a letter  from  Mon.  Ad.  Matthiesson  to  Arago,  detailing  some  experiments  made  at 
Paris,  to  ascertain  whether  there  was  heat  connected  with  the  Zodiacal  Light.  I give  his 
remarks  for  whatever  they  may  be  considered  worth.  He  says:  “Monday,  27th  March,  at  eight 
in  the  evening,  a concave  mirror,  of  one  metre  in  diameter,  highly  polished,  with  a thermome- 
ter in  air,  very  sensitive  to  heat,  did  not  indicate  any  elevation  of  temperature.  An  elevation, 
however,  was  perceptible  when  the  axis  of  the  mirror  was  directed  to  the  Zodiacal  Light. 

“The  next  evening  I j)laced  an  excellent  thermo-electric  pile  of  Mr.  Kuhmkopf,  of  twenty- 
five  pairs,  in  a spot  slightly  hollowed  out,  between  the  Arc  de  V Etoile  and  the  Bois  de  Boulogne. 
The  needle  of  the  galvanometre  rested  at  zero,  when  the  pile,  fortified  with  its  cone  condenser, 
was  turned  upon  the  polar  star.  Turned  towards  the  tail  of  the  comet  above  Orion,  it  remained 
at  zero;  towards  the  nucleus,  the  needle  indicated  two  degrees.  But  the  impression  of  heat 
gradually  increased  when  the  pile  was  turned  towards  the  Zodiacal  Light,  after  passing  the  tail 
of  the  comet:  towards  the  Pleiades,  10°  of  deviation;  towards  the  base  of  the  Zodiacal  Light, 
12°  ; above  the  point  where  the  sun  had  set,  5°.  At  9 o’clock,  the  same  result  for  the  comet; 
towards  the  Pleiades,  8°  ; towards  the  base  of  the  Zodiacal  Light,  12°  ; above  the  point  where 
the  sun  had  set,  3°.  At  9’*  30*",  7°,  10°,  2°,  and  the  same  result  for  the  comet.” 

He  thinks  it,  however,  doubtful  whether  the  increased  temperature  indicated  when  turned 
towards  the  Zodiacal  Light,  was  owing  to  the  substance  giving  that  light  itself,  or  to  heat  left 
in  that  portion  of  our  atmosphere  by  the  sun  lately  set. 
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In  1848,  Professor  C.  Piazzi  Smyth  read  before  the  Royal  Society  of  Edinburgh  a valuable 
paper  giving  account  of  observations  made  by  him  in  South  Africa  some  years  previously,  and 
also  of  an  instrument  invented  by  him  for  getting  the  position  of  the  apex  of  the  Zodiacal 
Light.  To  his  paper  (published  in  the  Transactions  of  the  Society,  vol.  xx,  partiii)  is  appended 
an  interesting  exhibition  of  this  phenomenon,  as  seen  at  the  Cape  of  Grood  Hope  in  July,  1845. 

There  is  only  one  subject  more  to  be  noticed  in  this  history  of  observations  on  the  Zodiacal 
Light.  At  the  twenty-second  meeting  of  the  British  Association  for  the  Advancement  of 
Knowledge  (in  1852),  a paper  was  read  from  the  Kew  Observatory,  giving  account  of  observa- 
tions from  January  to  April,  1850,  by  Mr.  H.  R.  Birt.  It  has  little  in  detail,  and  gives  a 
statement,  which  is  of  little  value,  of  the  changes  of  inclination  of  the  axis  of  the  Zodiacal 
Light  towards  the  ecliptic;  but  there  occurs,  moreover,  the  following  passage  in  the  records  of 
tlie  earlier  part  of  March:  “ One  evening,  there  was  a sudden  brightening  of  the  light  for  an 
instant,  and  also  variations  in  its  lustre  of  an  intermittent  character.  These  intermissions  of 
brightness  were  observed  on  the  same  evening  by  Mr.  Lowe,  of  Nottingham.  They  are 
described  by  tlie  author  not  to  be  of  the  nature^  of  pulsations,  in  the  usual  acceptation  of  the 
term,  but  to  consist  of  alternate  brightenings  and  dimmings  of  the  entire  mass  of  light,  such  as 
might  be  produced  by  the  approach  and  recess  of  a luminous  body.”  (Am.  Jour.  Sci.,  xv, 
new  series,  page  121.) 

Baron  Humboldt  also  noticed  similar  appearances,  as  we  learn  from  the  following  passage  in 
his  published  works:  “I  have  occasionally  been  astonished,  in  the  tropical  climates  of  South 
America,  to  observe  the  variable  intensity  of  the  Zodiacal  Light.  As  I passed  the  niglits, 
during  many  months,  in  the  open  air,  on  the  shores  of  rivers  and  on  llanos,  I enjoyed  ample 
opportunities  of  carefully  examining  this  phenomenon.  When  the  Zodiacal  Light  had  been 
most  intense,  I have  observed  that  it  would  be  perceptibly  weakened  for  a few  minutes,  until  it 
again  suddenly  shone  forth  in  full  brilliancy,”  &c.  (See  Cosmos,  vol.  i.) 

In  our  own  country,  some  attention  has  been  paid  to  the  Zodiacal  Light  by  individuals  here 
and  there ; and  our  astronomers  have  been  earnestly  desirous  of  facts,  on  which  to  ground 
opinions ; but  without  being  able  themselves  to  accumulate  any  extensive  data,  on  account  of 
the  high  northern  aspect  of  our  skies,  and  the  low  angle  at  which  the  ecliptic  ranges  with  their 
horizon  through  much  of  the  year. 

ilY  OWN  OBSERVATIONS  AND  THEIR  RESULTS. 

The  historical  items  just  given  have  been  collected  from  various  authorities  since  my  return 
to  the  United  States ; for,  previous  to  sailing  on  this  cruise,  I had  given  the  Zodiacal  Light  no 
attention,  more  than  to  be  aware  that  there  was  such  a thing;  and  I had  never  seen  it  to  know 
it  as  such. 

I hope  the  reader  will  now  pardon  a little  egotism  in  these  remarks ; for  it  is  proper  that  he 
should  know  the  circumstances  of  my  observations,  and  thus  be  able  to  form  his  own  opinion 
about  their  reliability  and  the  results.  While  I was  busy  with  preparations  for  the  cruise,  my 
friend.  Professor  Dana,  of  Yale  College,  suggested  to  me  that  I would  have  good  opportunities 
for  observations  on  the  Zodiacal  Light;  but  my  mind  was  then  fully  occupied  with  other 
matters,  and  I could  not  have  found  time  for  resorting  to  libraries,  or  for  making  other  prepa- 
rations, if,  indeed,  I had  known  how  they  were  to  be  made.  Fortunately,  at  my  last  visit  to 
my  old  home  at  the  Naval  Academy  in  Annapolis,  off  which  our  frigate  was  then  lying,  I pro- 
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cured  from  that  institution  a nine-inch  celestial  globe ; and  this,  with  an  odd  number  of  the 
American  Journal  of  Science,  containing  some  remarks  by  Professor  Olmsted  on  the  Zodiacal 
Light,  and  two  of  Nichols’s  works  on  Astronomy,  were  my  only  helps.  The  globe,  published  by 
the  “Society  for  the  Diffusion  of  Useful  Knowledge”  in  England,  proved,  however,  to  he  of 
uncommon  accuracy  throughout. 

This  very  lack  of  the  means  of  information,  however,  had  its  advantages  ; for  I was  thus  kept 
from  being  drawn  into  the  vortex  of  former  opinions,  or  of  being  borne  down  by  the  influence  of 
great  names;  and  when,  by  and  by,  I became  deeply  interested  in  this  subject,  I was  left  to 
pursue  my  observations  all  the  more  carefully,  and  with  the  greater  jealousy  of  mistake,  from 
the  fact  that  I had  nothing  to  depend  on  but  myself.  Thus  the  data  in  this  book  are  inde- 
pendent of  all  preconceived  opinions,  and  I .may  add,  also,  in  a great  measure,  of  any  opinions 
by  myself;  for  I determined,  in  the  first  place,  to  get  facts ; and  when  I saw  how  frequently 
the  dimness  and  indefiniteness  of  the  Zodiacal  Light  would  admit  of  self-deception,  even  where 
the  intentions  might  be  the  most  honest,  I became  jealous  of  myself  to  such  a degree  as  not  to 
allow  myself,  except  in  very  rare  cases,  to  refer  back,  or  to  compare  present  observations  with 
those  of  any  previous  date.  I also  repressed  in  myself,  as  strenuously  as  I could,  until  the 
very  last  of  the  cruise,  all  disposition  to  form  hypotheses ; for  I saw  that  my  opportiinities  for 
observation  were  uncommonly  favorable,  and  I wished  to  be  faithful  to  my  trust  as  an  observer, 
and  to  have  facts  that  could  be  relied  on,  Avhithersoever  they  might  lead.  The  consequence 
of  all  this  is,  however,  that  there  are  incongruities  and  contradictions  here  and  there  in  these 
lines  of  Zodiacal  Light,  or,  at  least,  what  appears  to  us  to  be  such.  Had  I allowed  myself  to 
refer  back,  and  so  to  guide  myself  along  by  former  data,  or  to  theorize,  I could  have  made  the 
results  more  symmetrical  and  more  harmonious ; but  I declined  seeking  for  symmetry,  or  even 
consistency,  at  such  a risk.  An  hypothesis  to  go  upon  is  often  useful  in  sharpening  observa- 
tion ; but  it  may  also  warp  the  mind  and  mislead,  and  I thought  it  would  be  too  dangerous 
here;  and  my  observations  are  not  only  independent  of  hypotheses,  but,  from  the  causes  just 
stated,  are  independent  also  of  each  other. 

It  may  seem  to  be,  and  perhaps  is,  inconsistent  with  the  remarks  just  made,  to  say  that,  at 
an  early  period,  the  idea  of  a nebulous  ring  around  the  earth  came  up  in  my  mind  as  applying 
more  than  any  other  to  the  case,  and  that  it  remained  there  to  the  last.  I could  not  help  think- 
ing; and  in  those  long,  silent,  night  watches,  thoughts  of  this  kind  would  often  be  busier  than 
I wished  them  to  be.  But  I still  tried  to  be  faithful  to  my  work  as  an  observer,  not  a theorist ; 
and  if  I swerved  from  this  duty,  I am  not  conscious  of  it,  exce23t  in  a single  case.  That  excej)- 
tion  I regret.  It  was  where  I had  seen  a light  in  the  evening,  ascending  high  in  the  eastern 
sky,  (see  July  7th,  9th,  and  August  5th,  1853,)  and  noticed  it  several  times  again  the  follow- 
ing year ; but,  concluding  that  it  ought  not  to  be  the  Zodiacal  Light,  I failed  to  make  record  of 
it  at  the  latter  period.* 

My  first  observations  were  of  an  awkward,  and  for  a long  time  they  were  of  a very  desultory, 
kind.  I contented  myself  with  making  records  of  having  seen  the  Light,  and  with  giving  its 
boundaries,  by  written  descriptions,  in  a general  way.  But  the  necessity  of  precision  soon 
showed  itself;  and,  as  I went  on,  of  yet  still  greater  precision ; and  I then  constructed  a star-chart 

® P.  S.  Brooklyn.— I have  regretted  this  still  more  since  reading  Baron  Humboldt’s  remarks  on  this  eastern  light,  in 
the  Aslrononiische  Kachrichlung,  No.  989  ; and  ahso  an  article  by  Theodore  J.  C.  A.  Brorsen,  in  No.  998  of  the  same  periodi- 
cal. The  latter  calls  it  by  a very  appropriate  name,  yeyenscliein  (a  shining  opposite),  and  informs  us  that  he  made  continu- 
ous observations  on  it  for  about  two  years.  For  a more  extended  notice  of  his  observations,  see  the  annotations  in  this 
book.  No.  42. 
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from  our  excellent  little  globe.  By  laying  folds  of  paper  below  this,  and  sticking  pins  through 
the  stars,  I multiplied  the  charts,  till,  after  nearly  a year’s  work  in  this  manner,  I was  able  to 
have  the  chart  cut  in  wood  at  Canton,  and  thus  I found  myself  well  prepared  for  work.  My 
custom  was,  at  evening,  to  watch  for  the  earliest  appearance  of  the  Zodiacal  Light ; and,  as  soon 
as  I could  get  reliable  boundaries,  to  notice  their  course  among  the  stars,  and  draw  these  bound- 
ary-lines on  the  chart,  with  such  annotations  as  the  case  might  require;  then,  again,  after  the 
interval  of  half  an  hour  or  an  hour,  to  go  out  once  more,  and  as  the  boundaries  would  be 
changed  in  that  time,  to  take  the  new  ones  in  a similar  way ; and  so  proceed  till  the  Light  could 
be  no  longer  seen;  and  thus  also,  in  a reverse  order,  in  the  morning.  And  after  having  once 
fairly  commenced — say  about  the  first  of  March,  1853 — I never  failed  for  one  evening  or  morn- 
ing, (Sundays  always  excepted,)  till  our  reaching  home  on  the  22d  April,  1855,  to  see,  and, 
with  one  exception,  to  make  record  of  the  Zodiacal  Light,  when  the  moon  and  clouds  did  not 
interfere  to  prevent.  In  the  case  of  that  one  exception,  I saw  the  Light;  but  being  shut  up 
among  the  houses  in  Canton,  I could  not  get  reliable  boundaries. 

The  development  of  facts  in  the  Zodiacal  Light  came  upon  me  gradually,  and,  before  they  had 
disclosed  themselves,  much  valuable  time  in  the  high  southern  latitudes,  at  the  early  part  of 
our  cruise,  was  lost ; on  our  return,  however,  we  went  still  further  to  the  south,  and  I was  able 
to  make  amends  in  some  measure  for  this  loss. 

There  is  no  mention  made,  in  any  books  on  the  Zodiacal  Light,  of  any  differences  in  the  Light 
itself;*  hut  I very  soon  began  to  notice  that  there  was  a Stronger  Light  at  the  central  part,  or 
along  the  axis ; while,  beyond  this,  on  either  side,  and  also  above,  a dimmer  kind  of  light  ex- 
tended itself,  as  if  the  matter  giving  us  this  light  was  more  condensed  at  its  central  parts,  and 
was  thinned  out  beyond.  I have  called  these  the  Stronger  and  the  Diffuse  Light,  and  have 
marked  the  boundaries  of  the  former  on  my  chart  by  full  lines,  while  the  bounds  of  the  Diffuse 
are  designated  by  lines  of  dashes,  each  having  the  hours  of  the  observation  affixed  to  it.  Some- 
times, beyond  the  Diffuse  Light,  there  was  also  what  seemed  to  be,  not  a positive  light,  but 
rather  as  if  the  sky  were  slightly  paled  (if  the  reader  will  allow  the  word) ; so  slightly,  that 
I could  not  trust  my  own  sight  respecting  it,  till  I had  called  in  repeatedly  the  aid  of  other 
persons  (see  chiefly  June  27th  and  July  1st  to  11th,  1853).  I have  marked  the  boundaries  of 
this  last  by  dotted  lines ; but  I consider  it  only  as  the  more  Diffuse  matter  greatly  attenuated 
at  its  outer  edge,  which,  by  the  sinking  of  the  ecliptic  towards  the  horizon,  was  now  brought  so 
as  to  make  its  reflection  visible  to  us.  In  the  case  just  referred  to — that  of  July — it  presently 
changed  into  the  Diffuse  Light  itself.  The  Stronger  Light  is  evidently  the  one  of  which 
Cassini  has  given  the  boundaries  in  his  written  accounts. 

It  is  not  to  be  supposed  by  the  reader  that  any  of  these  kinds  of  light  was  bounded  by  sharp 
lines  easily  detected  in  the  sky.  On  the  contrary,  the  Stronger  passed  by  degrees  into  the  Dif- 
fuse, and  the  latter  also  gradually  faded  away.  Yet  there  was,  in  the  former  case,  a line  of 
greater  suddenness  of  transition,  which,  when  my  eye  had  got  accustomed  to  observations,  I 
was  generally  able  to  make  out  without  much  difficulty ; and  this  is  the  line  or  the  boundary 
which  is  given  in  my  charts.  The  outer  boundary  of  the  Diffuse  Light  was  also  tolerably  well 
marked.  That  I was  not  fanciful  in  this,  is  shown  by  the  frequency  with  which  other  persons 
on  board,  both  officers  and  seamen,  when  requested  to  do  so  by  me,  and  without  any  leading 

® Unless,  as  seems  probable,  the  following  extract  from  Mairan’s  Traiti  Physique  et  Historique  de  V Aurora  Bordale,  refers  to 
such  a difference  ; “ J’ai  encore  observd  plusieurs  fois,  qu’aprfes  que  la  Lumibre  Zodiacale  avait  cessd  de  paraitre  le  soir 
sous  sa  forme  de  lance  ou  de  fuseau,  toute  la  partie  du  couchant  d^meurait  plus  felairde  que  la  reste  du  del,  sur  30  ou  40 
d^gr^s  d’amplitude.”  P.  36 
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questions,  drew  boundary-lines  wliicb  corresponded  exactly  with  those  which  I had  just  drawn, 
mentally,  myself.  Sometimes  they  differed  from  me ; but  still  the  promptness  with  which  they 
designated  such  boundaries  is  proof  that  the  transitions  were  perceptible  to  the  eye.  Generally, 
much  careful  looking  took  place,  and  perhaps  repeated  attempts,  before  I ventured  to  draw  my 
lines.  Often  I was  in  doubt  after  all  possible  pains-taking,  and  the  doubts  are  noted  down. 
As  a general  fact,  late  in  the  evening  the  Stronger  Light  would  melt  away  gradually,  or  rather 
would  seem  to  be  merged  in  the  Diffuse  Light,  which  alone  would  be  left,  the  latter  at  first 
with  a degree  of  brightness  greater  than  it  lately  possessed ; and  then  the  Diffu.se  would  pass 
away,  in  the  increasing  night.  In  the  morning,  the  reverse  was  the  case.  It  should  be  here 
observed,  also,  that  this  gradation  in  the  strength  of  the  Zodiacal  Light  was  not  only  lateral 
from  the  centre  outward,  but  also  from  the  horizon  upward  to  the  terminating  point.  But  the 
transition,  in  this  latter  case,  was  by  insensible  degrees,  except  in  the  cases  of  a more  intense 
light  near  the  horizon  (to  be  noticed  soon,  and  marked  by  zigzag  lines  on  the  chart);  even  the 
Stronger  Light,  towards  its  apex,  was  so  dimmed  as  to  be  distinguished  with  great  difficulty,  and 
often  I could  make  it  out  only  by  following  up  the  boundary-lines  from  the  lower  portion. 
Sometimes,  towards  the  last  of  tliese  observations,  I declined  drawing  the  apex  at  all  on  the 
charts.  (See  Nos.  310,  314,  &c.) 

I remember  very  well  my  feelings  of  surprise  and  wonder  when  the  lateral  changes  in  the 
Zodiacal  Light,  as  the  night  advanced,  for  the  first  time  forced  themselves  on  my  attention. 
Those  changes,  as  may  be  seen  from  my  charts,  are  of  constant] occurrence;  yet  I do  not  find 
them  noticed  in  any  writings  on  this  Light,  except  an  allusion  bj^  Cassini  in  one  of  his  observa- 
tions, in  which,  however,  he  tells  us  that,  both  then  and  afterwards,  he  could  come  to  no  certain 
conclusions  as  to  their  existence.* 

These  changes,  running  all  through  the  observations,  will  be  found  to  be  of  great  consequence 
when  we  come  to  draw  conclusions  from  our  data.  They  are  greatest  and  most  striking  when  the 
ecliptic  has  declined  considerably  towards  the  horizon ; and  there  is  great  uniformity  in  them, 
but  they  are  not  without  contradictions  among  themselves  ; as,  for  instance.  No.  177,1  where  the 
lateral  change  ought  apparently  to  be  on  the  other  or  northern  side ; but  these  incongruities  are 
rare,  and  are  probably  owing  to  extraneous  causes.  J I would  not  advise  any  one  to  draw  con- 
clusions from  exceptions,  in  a matter  where  mistakes  can  be  so  easily  made  by  the  observer,  but 
only  from  the  general  facts  of  this  book ; I have  put  down  all,  exceptions  and  incongruities  as 
well  as  others,  not  feeling  authorized  to  omit  any  portion;  for  who  can  say,  in  a new  science, 
that  what  seem  to  be  exceptions  are  not  a part  of  the  general  rule  ? 

Among  the  most  important  of  these  observations  are  those  when  the  Zodiacal  Light  was  seen 
near  and  at  midnight,  simultaneously  on  both  the  western  and  eastern  horizons — a circum- 


*-  “ Je  cloutai  si  elle  n’avait  pas  un  peu  de  mouvement  particulier  vers  le  septentrion  ; car  les  deux  plus  luisantes  d’ Aries 
qu’clle  frisait  au  commencement  par  son  cote  septentrional,  furent  ensuite  comprises  dans  cette  clartd  ; ce  qui  a dtd  depuis 
confirm^  par  les  observations  des  jours  suivans.  Mais  je  ne  fus  pas  en  etre  entiferement  assurd  ni  alors,  ni  aprds  plusieurs 
jours,  parccque  I’cxtremitd  de  cette  clartd  dtait  de  tous  cotes  trop  douteuse,  s’affiaiblissant  peu-a-peu ; de  sorte  qu’il  dtait 
extremdment  difficile  de  la  determiner  prdcisement.” — Mimoires  de  V Academie  Rotjale  des  Sciences,  tom.  viii. 

f So  also  No.  101,  where  the  3 o’clock  observation  does  not  harmonize  with  the  rest. 

J Cassini  remarks  on  the  character  of  the  Zodiacal  Light  as  follows  ; “ II  ne  faut  ndanmoins  prdtendre  rdduire  les  appa- 
rances  de  cette  lumidre  k un  rdgle  aussi  cxacte  (pie  I’auneau  de  Saturne,  parcetpi’il  s’en  faut  bcaucoup  qu’elle  soit  si  bien 
terminde  et  qu’elle  ait  autant  de  consistence  ; dtant  assez  dvident,  par  les  differences  accidentales  qu’elle  fait  paraitre  d’un 
jour  a I’autre,  qu’elle  revolt  des  variations  rdelles,  outre  celles  qui  viennent  des  causes  externes,  comine  des  diverses  ddgres 
de  la  clartd  de  I’air  et  du  concours  de  la  lumidre  des  astres,  et  meme  de  la  disposition  des  yeux  de  robservateur.” — Mimoires 
de  I’ Academie  Royalc,  tom.  viii,  ftp.  163,  161, 
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stance  never  observed  before.*  I had  not  expected  it,  and  the  manner  in  which  it  came  upon 
me  is  recorded  in  Nos.  93  and  94,  with  the  care,  also,  to  have  other  eyes  than  my  own  brought 
to  bear  on  the  subject,  and  also  my  carefulness  in  watching  the  western  and  eastern  skies 
through  all  the  changes  of  the  light,  from  early  in  the  evening  till  dawn.  It  is  probable  that 
this  appearance  can  never  be  seen  except  when  the  ecliptic  at  midnight  is  at  right  angles,  or 
nearly  so,  to  the  spectator’s  horizon  ; which  can  only  be  the  case  where  his  latitude  is  equal  to 
the  sun’s  declination,  but  on  the  opposite  side  of  the  equator.  I saw  this  again  in  the  follow- 
ing year  (No.  2GG,  &c.);  and  in  both  instances  the  ecliptic  was  not  only  vertical,  or  nearly  so, 
at  midnight,  but  bore  east  and  west  from  me;  but  the  latter  circumstance,  I presume,  had  noth- 
ing to  do  with  the  results.  I have  been  puzzled  to  know  by  what  kind  of  lines  to  designate  the 
boundaries  of  this  midnight  Light ; for  it  was  very  dim,  quite  as  much  so  as  the  Diffuse  Light ; 
yet  when  I came  to  bound  it  by  lines  of  da.shes,  I found  they  produced  confusion  when  the  Dif- 
fuse Light  itself  was  marked  down ; so  I gave  it  a line  of  alternate  dashes  and  dots,  and  thus 
it  is  designated  in  the  charts. 

Some  time  early  in  1854, 1 saw  in  a newspaper  a brief  notice  of  the  pulsations  in  the  Zodiacal 
Light  seen  at  the  Kew  Observatory;  but  as  the  newspaper  did  not  state  where  they  were  ob- 
served, or  the  authority,  and  as  I had  now  been  observing  for  a year  without  having  noticed 
anything  of  the  kind,  I set  it  down  as  an  ocular  deception,  and  the  thing  passed  entirely  from 
my  mind.  But  in  March  of  this  year  (see  No.  Ill),  I was  surprised,  one  evening,  at  seeing  the 
Zodiacal  Light  fade  sensibly  away,  dimmed  to  almost  nothing,  and  then  gradually  brighten 
again.  This  was  repeated  several  times  ; but  the  effect,  after  all,  was  to  leave  me  only  in 
amazement  and  doubt.  Subsequent  nights,  however,  gave  abundant  exhibitions  of  this  kind, 
of  which,  with  the  times  and  changes,  I have  made  ample  records  with  the  particularity  that 
the  case  required.  It  was  a great  satisfaction,  after  my  return  home,  to  find  that  Baron  Hum- 
boldt had  observed  the  same  thing  while  in  southern  latitudes,  though  he  thought  it  more 
probable  that  it  was  owing  to  “processes  of  condensation  going  on  in  the  uppermost  strata  of 
air,  by  means  of  which  the  transparency,  or  rather  the  reflection  of  light,  may  be  modified  in 
some  peculiar  and  unknown  manner.”  My  records,  however,  will  show  that  there  is  a regu- 
larity of  appearance  at  the  closing  off  of  these  pulsations,  which  proves  that  they  do  not  belong 
to  so  uncertain  a cause  as  atmospheric  changes,  but  to  the  nebulous  substance  itself.  They  seem 
to  intimate  a great  internal  commotion  in  the  nebulous  matter,  for  they  were  too  rapid  to  be 
occasioned  by  irregularities  in  its  exterior  surface. 

I noticed  them  again  the  following  year,  but  must  refer  the  reader  to  my  records  and  charts. 
The  changes  were  a swelling  out,  laterally  and  upwards,  of  the  Zodiacal  Light,  with  an  increase 
of  brightness  in  the  Light  itself;  then,  in  a few  minutes,  a shrinking  back  of  the  boundaries, 
and  a dimming  of  the  Light;  the  latter  to  such  a degree  as  to  appear,  at  times,  as  if  it  was  quite 
dying  away ; and  so  back  and  forth  for  about  three-quarters  of  an  liour ; and  then  a change  still 
higher  upwards,  to  more  permanent  bounds. 

A reference  to  the  charts  will  show  zigzag  lines  in  some  of  them  (see  Nos.  288  and  323,  and 
almost  j^as.sm)  down  near  the  horizon.  These  are  the  boundaries  of  a very  effulgent  lightwhich 
appeared  at  the  times  specified,  and  within  these  bounds.  It  has  no  other  distinction  than  its 
greater  brightness,  and  the  cause  of  it  I cannot  surmise.  Cassini  appears  to  have  noticed  the 

4 

® Unless,  indeed,  we  class  this  with  what  a German  writer  calls  the  gegenschein;  for  which  see  notes  to  observation  of 
August  5th,  1853. 
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same  thing,  as  will  be  seen  by  reference  to  his  annotations  quoted  in  this  hook,  fronting  the 
chart  351. 

I now,  however,  come  to  what  may  perhaps  he  the  most  important  of  all  these  observations ; 
hut  a part  in  which  my  observations  are  meager,  compared  with  the  rest.  I had,  at  an  early 
period,  queried  whether  the  moon  might  not  give  a Zodiacal  Light,  and  had  given  attention  to 
the  subject ; hut,  probably,  had  looked  too  high  up  in  the  sky,  and,  at  all  events,  had  failed 
to  see  anything  of  the  kind.  But,  one  evening,  when  I was  finishing  some  boundaries  from  the 
western  sky,  the  quartermaster  on  duty  said  to  me:  “The  moon  is  going  to  rise;”  and,  on 
crossing  the  deck,  I was  struck  at  once  with  the  resemblance  between  the  light  then  showing 
itself  in  the  eastern  sky  and  the  morning  Zodiacal  Light,  in  every  thing  except  its  elevation. 
In  breadth,  in  the  peculiar  boundaries  laterally  of  the  Zodiacal  Light,  and  in  coloring,  it  was 
all  the  same ; and,  in  its  subsequent  rapid  changes,  it  still  kept  strictly  within  the  Zodiacal 
Light  bounds.  The  following  night  I was  prepared  to  make  records  ; and  I never  failed  after- 
wards to  watch  for  recurrences  of  such  light.  But  they  did  not  often  present  themselves  ; for 
the  ecliptic  should  be  at  a high  angle,  otherwise  the  light  is  apt  to  he  so  scattered  along  the 
horizon  as  to  be  unsatisfactory.  It  also  happened,  that  we  almost  always  had  cloudy  weather 
when  such  observations  are  most  desirable — namely,  at  the  full  of  the  moon.  For  what  was 
done  on  the  subject,  I must  refer  to  the  charts  towards  the  close  of  this  book,  inviting  attention 
more  particularly  to  the  observations  of  February  14th  and  15th,  1854,  and  also  to  that  of 
March  18th,  of  the  same  year.  Nos.  331,  332,  335.  In  the  last  case,  the  Light  appears  to  have 
extended  far  up  (78°)  into  the  sky. 

On  two  occasions  March  6th,  and  December  25th,  1854,  I had  also  an  undoubted  joint  sun 
and  moon  Zodiacal  Light.  That  is,  when  the  moon  was  about  its  first  quartering*,  and,  at  the 
time  of  the  observations,  about  63°  above  the  western  horizon,  a bright  streak  appeared  in  the 
western  sky,  along  the  ecliptic ; the  joint  light  from  the  sun  and  moon,  reflected  from  the  nebu- 
lous matter,  being  apparently  sufficient  to  overcome  the  bright  moonlight  in  our  atmosphere, 
and  thus  to  make  itself  manifest.  On  both  occasions  I brought  other  persons  to  look  (in  the 
latter  case,  the  captain  and  several  other  officers),  whom  I got  to  draw  boundaries  which  corres- 
ponded to  my  own  view  of  the  subject.  The  latter  occasion  was  also  the  more  striking,  because 
the  streak  of  light  did  not  stretch  up  exactly  towards,  but  to  one  side  of  the  moon,  that  satellite 
having  then  a southerly  latitude  of  four  and  a half  degrees. 

The  observations  here  given  commence  on  the  2d  day  of  April,  1853 ; for,  although  I had 
been  a careful  observer  since  December  22d  of  the  previous  year,  I consider  the  interval  as 
having  been  necessary  in  order  to  gain  experience,  and  I have  consequently  rejected  all  up  to 
the  period  mentioned.  My  first  intention  was  to  reject  still  more,  and  to  commence  this  pub- 
lication with  June  of  that  year;  but  the  extraordinary  interest  of  some  of  the  observations  in 
April,  and  the  great  care  which  I took  in  them  to  be  precise  as  well  as  correct,  have  led  me  to 
insert  them.  The  unbroken  series  commences  at  No.  10,  June  7,  1853.  From  that  time,  till 
our  arrival  in  New  York  on  22d  April,  1855,  every  observation  is  recorded;  and,  except  on 
Sunday,  I never  once  failed  to  have  observations,  if  the  moon  or  clouds  did  not  prevent. 

Of  the  whole  body  of  observations,  however,  I consider  the  last  as  more  entirely  reliable  than 
the  first ; for  I was  all  the  while  gaining  experience,  sharpening  my  observations  by  use.  As 
an  example,  the  reader  will  perhaps  notice  that  in  the  morning  observations  of  August,  1853, 
the  Zodiacal  Light  boundaries  are  not  carried  as  higli  up  in  the  sky,  as  in  the  same  month  of 

March  1851,  first  quarter  at  Greenwich  ChI.  1h.  ; December  1864,  do.  26rf.  Oh.  37m, 
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the  succeeding  year.  It  is  probable  that,  in  tlie  former  case,  the  Light  extended  further  up  than 
is  recorded — perliaps  as  far  as  in  the  latter  case ; hut  my  eye  then  not  being  so  accustomed  to 
trace  the  dimmer  markings  of  its  higher  portions  on  the  sky,  I failed  to  observe  them.  Some 
morning  observations  which  I have  made  since  my  return  home  in  August,  1855,  confirm  the 
higher  altitudes.  I was  also,  at  first,  not  sufficiently  careful  in  getting  the  exact  curve  of  the 
effulgent  Light  (see  Nos.  197,  199,  &c.,  compared  with  313  and  323,  &c.),  having  been  con- 
tented simply  with  noting  the  altitude  of  that  peculiar  brightness. 

It  will  be  seen  that  there  is  a full  line  with  dots  beneath,  towards  the  upper  part  of  most  of 
the  charts.  These  lines  represent  the  course  of  the  spectator’s  zenith  for  the  hours  given,  and 
are  intended  to  show  his  change  of  place  as  regards  the  ecliptic  ; so  that  we  may  know  whetlier 
such  changes  have  any  connexion  with  the  changes  in  the  Zodiacal  Light.  They  seem  to  have 
a very  close  and  pretty  uniform  connexion.  We  must  bear  in  mind,  however,  that  these  lines 
are  his  course  projected  on  the  sky,  and  that  his  real  change  of  place  is  of  infinitesimal  amount 
compared  with  what  we  see  it  in  the  chart.  Where  there  is  but  one  observation,  his  zenith  is 
represented  by  a dot  with  a circle  around  it.  If  his  zeniths  are  beyond  the  limits  of  the  chart, 
they  are  given  in  the  opposite  records.  When  the  sun  also  could  not  be  entered  on  the  chart, 
his  longitude  is  given  on  the  opposite  page. 

In  addition  to  this  remark  about  the  greater  reliability  of  the  latter  portion  of  these  observa- 
tions, I would  caution  the  reader  against  drawing  conclusions  from  isolated  data,  if  contrary  to 
the  general  mass.  In  a matter  so  indefinite  as  the  Zodiacal  Light,  and  where  mistakes  are  so 
easy,  I was  constantly  liable  to  be  misled ; yet  where  appearances  seemed  to  differ  from  those  of 
the  ordinary  character,  I never  considered  myself  at  liberty  to  do  otherwise  than  to  give  them 
with  their  incongruities.  But  still,  as  already  remarked,  I should  consider  it  dangerous  to 
draw  conclusions  from  such,  or,  at  present,  from  any  other  than  the  general  facts. 

My  opportunities  for  observation,  it  will  be  seen  from  these  records,  were  very  good.  Of  the 
seven  hundred  and  fifty  days  included  in  my  observations,  three  hundred  and  twenty-eight  were 
spent  within  the  tropics;  and,  in  the  balance  of  the  time,  our  cruising  extended  from  41°  49' 
N.,  to  53°  28'  in  the  south.  The  light  always  appears  to  best  advantage  near  the  equator;  but 
we  shall  see,  also,  that  the  changes  in  latitude,  from  high  north  to  high  south,  were  of  the 
utmost  consequence,  as  regards  results. 

Whenever  new  phenomena,  which  were  constantly  occurring,  threw  me  into  doubt,  and  made 
me  distrustful  of  my  own  eyes,  or  needing  confirmation  of  their  correctness,  I could  always  find 
help  among  the  night-watchers  on  deck ; and  also  a choice  of  help,  for  sometimes  I needed  the 
aid  of  intelligent  persons  ; and  sometimes  of  others,  who,  without  knowing  what  was  meant, 
could  only  look,  and  tell  me  what  they  saw.  My  state-room  was  also  on  the  quarter-deck,  and 
within  ten  feet  of  the  sentry  at  the  cabin-door,  who  could  wake  me  at  any  minute,  for  which 
orders  had  been  left. 

But  though  frequently  calling  in  the  aid  of  other  eyes,  as  just  described,  and  with  very  valu- 
able results,  still  the  observations  here  given  are  all  my  own ; for  I was  satisfied  at  the  outset 
of  the  importance  of  one  pair  of  eyes  and  of  one  judgment,  to  see  and  decide  in  every  case.  And 
thus,  although  for  six  consecutive  months,  so  sick  as  often  to  be  unable  to  walk  or  stand  without 
support,  I still  kept  to  my  work;  and  the  result,  whatever  it  may  be  worth,  has  the  merit  of  one 
uniform  judgment  trained  by  some  experience,  and  stimulated,  I know,  by  deep  earnestness  in 
the  cause. 
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But  I consider  this  as  only  the  commencement  of  work.  We  need  more  facts.  Those  in 
this  book  are  very  few^  compared  with  what  are  required  in  the  case.  It  is  my  own  purpose  to 
make  further  observations,  if  possible,  for  a year  or  fifteen  months,  at  some  one  spot,  at  or  near 
the  equator,  so  as  to  have  com2)arisons,  as  the  ecliptic  jiasses  at  equal  distances  over  head  in  the 
different  j^ortions  of  the  year.  And  if  my  life  is  spared  still  further,  I hope  to  continue  my 
work  to  its  end. 

But  we  need  many  observers.  One  judgment  may  make  mistakes — many  of  them,  where  mis- 
takes can  so  easily  be  made.  We  need  many  judgments,  so  that  one  may  correct  another;  and 
especially  is  it  desirable  that,  for  one  year  at  least,  there  should  be  a series  of  simultaneous 
observations  at  the  equator,  and  at  jDoints  remote  from  it,  both  at  the  north  and  south.  This 
I hope  to  be  now  able  to  effect. 

At  this  stage  of  our  work,  effected  and  proposed,  it  may,  perhaps,  seem  to  be  premature  to 
draw  conclusions ; but  still  there  are  certain  things  that  seem  to  force  themselves  on  the  mind 
from  the  data  here  afforded ; and,  if  the  conclusions  which  I shall  now  proceed  to  draw  are  not 
decisive  to  tlie  reader’s  mind,  they  can  at  least  furnish  subjects  for  discussion  that  may,  in  the 
end,  bring  us  to  the  truth. 


DEDUCTIONS  FROM  THESE  OBSERVATIONS. 

§1. 

It  seems  to  be  quite  conclusive,  on  an  insi^ection  of  these  charts,  that  we  never,  at  any 
one  time,  see  the  whole  actual  extent  of  the  Zodiacal  Light.  This  subject  can,  jierhaps,  be  eluci- 
dated by  noticing  a common  event,— a cloud,  silvered  at  one  edge  by  the  rays  of  the  declining 
sun.  The  sun  may  be  shining  on  the  bordering,  quite  around  that  cloud;  and,  if  so,  it  is  send- 
ing off,  from  every  portion  of  the  border,  an  equally  brilliant,  silvery  light.  But  our  eye  is  in  a 
position  to  catch  this  reflection  from  only  one  imrtion  of  it,  and  the  rest  is  dull  to  our  vision. 
If  we  could  with  great  rapidity  change  our  jrositions,  other  portions  of  the  silvered  edge  would 
show  themselves  according  to  our  changes  of  place.  So,  also,  when  a rainbow  is  presented  to 
our  eye : the  myriads  of  drops  of  falling  water  in  the  whole  rain-shower  are  sending  off,  from 
each  drop,  reflections  of  light  in  all  directions,  and  the  universal  atmosphere  about  us  is  full 
of  these  brilliant,  variously-colored  rays;  but  only  that  portion  which,  to  us,  forms  the  rain- 
bow-arch, can  reach  our  eye,  and  all  the  rest  is  lost  to  our  sight. 

So  it  is  also  with  the  Zodiacal  Light;  and  the  proof  that  we  never  see  the  whole  of  its 
extent  at  once,  is  manifest  in  the  following  facts: 

1.  That  when  I was  in  a jiosition  north  of  the  ecliptic,  the  main  body  of  the  Zodiacal  Light 
was  on  the  northern  side  of  that  line. 

2.  When  I was  south  of  the  ecliptic,  the  main  body  of  the  Zodiacal  Light  was  on  its  southern 
side. 

3.  When  my  position  was  near  or  on  the  ecliptic,  this  Light  was  equally  divided  by  the 
ecli^ffic,  or  nearly  so. 

4.  When,  by  the  earth’s  rotation  on  its  axis,  I was,  during  the  night,  carried  rapidly  to  or 
from  the  ecliptic,  the  change  of  the  apex,  and  of  the  direction  of  the  boundary-lines,  was 
equally  great,  and  corresjtonded  to  my  change  of  place. 

5.  That,  as  the  ecliptic  changed  its  position  as  respects  the  horizon,  the  entire  shape  of  the 
Zodiacal  Light  became  changed,  which  would  result  from  new  portions  of  the  nebulous  matter 
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coming  into  position  for  giving  ns  visible  reflection  ; while  portions  lately  visible,  were  no  longer 
giving  us  such  a reflection.* 

® The  first  four  of  these  results  were  not  always  uniform  ; but  the  exceptions  were  few,  and  were  probably  occasioned  by 
the  nebulous  ring’s  not  lying  exactly  in  the  plane  of  the  ecliptic.  In  order  to  afford  the  reader  a comprehensive  glance  at 
this  very  important  and  interesting  part  of  our  subject,  I have  drawn  out  a table,  giving  the  number  of  each  chart,  and  its 
bearing  upon  the  above  four  general  facts  ; plus  signifying  that  the  observation  was  in  favor  of,  and  minus  against,  that  one 
of  the  fficts  whose  number  immediately  follows.  An  asterisk  to  any  number  signifies  that  the  observation  referred  to  is 
of  particular  force.  A note  of  interrogation  means  that  the  case  is  doubtful.  The  reader  is  especially  requested  to  com- 
pare the  evening  observations  of  October,  1853,  with  those  of  December,  in  the  same  5mar.  In  both  cases  I was  in  the 
same  latitude  ; but  in  October,  I was  far  north  of  the  ecliptic,  in  the  evening  ; and  in  December,  was  nearly  on  that  line  ; 
and  the  change  in  the  Zodiacal  Light  boundaries  is  correspondingly  great.  Compare  also  the  evening  observations  of 
March  16th,  1855  (No.  303),  rvith  the  morning  observation  of  the  same  night  (No.  304).  In  the  former  case  I was  far 
removed  from  the  ecliptic  ; while,  before  morning,  I was  brought  close  to  it,  with  a corresponding  change  in  the  place  of 
the  Zodiacal  Light.  Compare  also  the  whole  series  of  observations  from  Nos.  49  to  82  ; where,  in  the  morning,  I was  near 
the  ecliptic,  and  in  the  evening,  far  removed  from  it.  Observe  also  how,  as  in  the  latter  part  of  October,  and  in  Novem- 
ber of  that  year  (1853),  I was  each  evening  drawing  rapidly  more  and  more  towards  the  ecliptic,  the  Zodiacal  Light  was 
also  rapidly  withdrawing  from  the  north,  and  was  drawing  up  towards  the  ecliptic  line. 

In  constructing  this  table,  I have  had  reference  chiefly  to  the  Stronger  Light,  as  giving  us  the  most  reliable  data. 


No.  1 — 1 

No.  48  + 1 

No.  95  + 3 — 4 

No.  142  + 1 

No.  189  + 1 

No.  236  — 1 

No.  283  + 2 

2 — 1 

49  + 1 

96  + 3 

143  + 1 

190  + 1 

237—  1 

284? 

3 + 3 

50  + 1 

97  + 3 + 4 

144  + 1 

191  + 1 

238  + 3 — 4 

285  + 2 

4 + 1 

51  + 1 

98  + 3 

145  + 1 

192  + 1 

239.' 

286  + 2 

5 + 1 

52  - 1 

99  + 1 

146  + 1 

193  + 1 

240  + 1 

287+2 

6 + 1 

53  + 3 

100  + 1 

147  + 1 

194  + 1 

241  + 1 

288  + 2 

7 + 1 

54 .» 

101  + 1 + 4 

148  + 1 

195  + 1 + 4 

242  + 1 

289  + 2 

8 + 1 

55  + 3 

102  + 1 

149  + 1 

196  + 1 

243  + 1 

290  + 2 

9 + 1 

56  + 3 

103  + 1 

150  + 1 

197  + 1 

244  + 1 

291+2 

10  + 1 

57  + 1 

104  + 3 

151  + 1 

198+  1 

245  + 1 

292  + 2 

11  + 1 

58  + 1 

105.' 

152  + 1 

199  + 1+4 

246  + 1 

293  + 2 

12  + 1 

59  + 1 

106  + 1 

153  + 1 

200  + 1 

247  + 1 

294  + 2 

13  .> 

60  + 3 

107  + 1 

154  + 1 

201  + 1 + 4* 

248  + 1 

295  + 2* 

14  + 1 

61  + 1 

108  + 1 

155  + 1 

202  + 1 

249  + 1 

296  + 2 

15  + 1 

62  + 1 + 3 

109  + 1 

156  + 1 + 4 

203  + 1 +4 

250  + 1 —4 

297  + 2 

16  + 1 

63  + 1 

110  + 1+4 

157  + 1 

204  + 1 

251  + 1 — 4 

298? 

17  -f  1 

64  + 3 

111  + 1 

158  + 1 

205—1 

252+  1 

299? 

18  + 1 

65  + 1 

112  + 1 + 4 

159  + 1 

206  + 1 

253  + 1 +4 

300  + 2* 

19  + 1 

66  + 3 

113  + 3 

160  + 1 

207  + 1 + 4 

254  + 1 + 4 

301  + 2* 

20  + 1 

67  + 3 + 4 

114  + 1+4 

161  + 1 

208  + 1 + 4* 

255  + 1 

302  + 3 

21  + 1 

68  + 1 

115  + 1 + 4 

162  + 1 

209  + 1 + 4* 

256  + 1 + 4* 

303  + 2* 

22  + 1 

69  + 1 

116  + 1 

163+  1 

210  + 1 + 4* 

257  + 1 

304  + 3 

23  — 1 

70  1 

117.' 

164  + 1 

211  — 1 

258  + 1 

305  + 2* 

24  + 1 

71  + 1 

118+1 

165  + 1 

212  + 1 

259  + 1 + 4* 

306  + 3 

25—1 

72  + 1 

119  + 1 

166  + 1 

213  + 1 

260  + 1 —4 

307  + 3 

26  + 1 

73+1 

120  + 1 

167  + 1+4 

214  + 1 

261? 

308? 

27  — 1 

74  + 1 

121  + 1 

168  + 1 — 4 

215  + 1 

262  + 1 + 4 

309  + 3 

28  + 1 

75  + 3 

122  + 1 

169  + 1 

216  + 1 

263+1—4 

310  + 3 

29  + 1 

76  + 1 

123.' 

170  + 1 

217  + 4 

264  + 1 —4 

311  + 3 

30  + 1 

77  + 3 

124  + 1 

171  + 1 

218+  1 

265  + 1 

312  + 3 

31  + 1 

78  + 1 + 4 

125 

172  + 1 

219  + 1 + 4* 

266  + 3 

313  + 3 

32 

79  + 3 

126  + 1 

173  + 1 

220  + 1 

267 

314 

33  + 1 

80  + 1 

127  + 1 

174  + 1 

221  + 1 + 4* 

268  + 4 

315? 

34  + 1 

81  + 3 

128  + 1 

175  + 1 

222  + 1 + 4* 

269  + 4* 

316  — 3 — 4 

35  + 1 

82  + 1 

129+  1 

176  + 1 

223  — 1 

270  + 4* 

317? 

36-  1 

83  + 1+4 

130  + 1 

177  + 1 

224  + 1 

271  + 1 

318  — 3 

37  + 1 — 3 

84  + 1 + 4 

131  + 1 

178  + 1 

225  + 1 

272+  1 

319? 

38+  1 

85  + 3 

132  + 1 

179  + 1 

226  + 1 

273  + 2 + 4* 

320  + 1 

39  + 1 + 4 

86  — 1 

133  + 1 

180  + 1 

227  + 1 

274  + 2 

321  + 1 

40  -f  1 

87  + 3 

134  + 1 

181  + 1 

228—1 

275  + 2 

322+  1 

41  + 1 

88  + 3 

135  + 1 + 4 

182  + 1 

229  + 1 

276  + 2 

323  + 1 

42—  1 

89  + 3 

136  + 1 + 4 

183  + 1 

230  + 1 

277  + 2 

324+1 

43—  1 

90  + 3 

137  + 1 

184  + 1 

231  + 1 

278  + 2 

325+1 

44  + 1 

91  + 3 

138  + 1 

185  + 1 

232  + 1 

279  + 2 

326  + 1 

45  + 1 

92  -h  1 

139  + 1 + 4 

166  + 1 

233  + 1 

280  + 2 

327+  1 

46  + 1 

93  + 3 

140  + 1 — 4 

187+  1 

234  + 1 

281  + 2 

328+  1 

47  + 1 

94  + 1 

141  + 1 — 4 

188  + 1 

235  + 1 

282? 

2 3 
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§n. 

A plane,  passing  through  the  centre  of  the  Zodiacal  Light,  as  it  shotvs  itself  through  the  varying 
latitudes  of  these  observations,  would  correspond  pretty  nearly  with  the  ecliptic;'^  but  how  near  the 
two  planes  approach  to  a coincidence,  it  seems  to  he  yet  impossible  to  say.  Through  all  of 
April,  1853,  and  December,  1854,  there  appear  to  he  proofs  of  an  evident  crossing  of  the  two 
planes.  Through  July  of  1854,  the  apices,  in  the  evening,  were  decidedly  on  the  northern 
side  of  the  ecliptic,  though  my  latitude  was  only  about  25°  N. ; while,  in  September  of  the 
same  year,  though  my  latitude  was  nearly  as  before,  the  apices  were  on  the  southern  side  of 
the  ecliptic,  as  shown  by  my  morning  observations ; the  mornings  then  being  very  favorable 
for  correct  observation,  on  account  of  the  high  angle  of  the  ecliptic  with  the  horizon.  Again, 
in  April,  1855,  the  apices,  and  greatest  body  of  tbe  Light,  were  north  of  the  ecliptic,  even  at 
times  when  I was,  myself,  to  the  southward  of  that  line ; as  was  the  case  in  the  first  hours  of 
the  evening  observations,  up  to  the  13th  of  that  month.  The  following  general  view  rather 
shows  us  that  there  is  something  on  this  subject  which  may  yet  be  learned,  than  that  we  have 
now  the  materials  for  anything  definite  and  certain  on  the  subject. 

1853.  April. — The  planes  of  ecliptic  and  Zodiacal  Light  cross  each  other. 

July. — By  evening  observations,  the  ajDex  of  Zodiacal  Light  appears  to  be  north  of  the 
ecliptic.  Morning  observations  are  not  satisfactory,  either  way. 

1854.  March  27  to  April  18,  strong  proofs  of  crossing  of  the  planes,  by  both  morning  and 

evening  observations. 

July. — Apex  decidedly  to  the  northward,  by  both  evening  and  morning  observations. 
September. — Apices  on  the  south,  by  morning  observations,  during  this  month. 
December. — Apex  decidedly  to  the  northward,  through  all  this  month. 

1855.  January. — Apex  as  decidedly  to  the  south  of  the  ecliptic,  by  both  morning  and  evening 

observations. 

March. — Apex  south  of  the  ecliptic,  by  evening  observations;  the  morning  observations 
place  it  on  the  ecliptic. 

April. — Apex  north.  No  signs  of  a crossing  of  planes. 


§111. 

This  Light  cannot  he  a refection  from  our  atmosphere,  taking  its  shape  from  that ; for  this 
atmosphere,  though  brought,  doubtless,  by  tbe  axial  motion  of  the  earth,  into  a somewhat  len- 
ticular shape,  must  have  its  elongation  directly  over  the  earth’s  equator;  and  the  course  of  the 
Zodiacal  Light  shows  not  the  slightest  affinity  to  the  equatorial  line. 


§ IV. 

This  Light  must  he  from  something  contimious  and  unbroken;  not  from  a detached  periodic  body, 
either  spiherical  or  elongoied ; for,  during  more  than  two  years’  uninte"rupted  observations,  I 
never  failed  to  see  it,  either  evening  or  morning,  when  the  moon  and  clouds  did  not  interfere. 

Which  is  the  reason  why  I have  chosen  the  ecliptic  for  the  central  line  of  my  charts  ; and  why  I refer  so  often  to  the 
position  of  the  spectator  as  regards  the  ecliptic. 
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§ V. 

May  not  this  Light  he  from  a nebulous  body  of  lenticular  sho.pe  reaching  to  the  sun,  and  lying 
in,  or  near,  the  plane  of  the  ecliptic  ? 

This  query,  I believe,  comprehends  Mairan’s  theory ; and  also  that  of  many  others  of  our  own 
time,  who,  having  abandoned  part  of  his  opinions,  still  hold  to  the  lenticular  shape.  Mairan’s 
idea  of  siich  a body  connected  with  the  sun,  and  revolving  with  that  body,  must  he  abandoned, 
for  the  reasons  shown  in  page  vii  of  this  work.  But  may  there,  still,  not  he  such  a lenticular- 
shaped body,  with  the  sun  for  its  centre,  yet  not  revolving  with  that  luminary,  hut  having  a 
rotatory  motion  of  its  own? 

The  idea  of  a lenticular  shape  has  doubtless  arisen  from  the  peculiar  outline  of  the  Zodiacal 
Light  as  presented,  in  its  best  and  strongest  aspects,  to  our  eye.  This  Light  being  somewhat 
lenticular  in  shape,  the  body  producing  it  is  supposed  to  he  similar  in  shape.  But  we  must 
rememher  that,  in  order  to  draw  such  an  inference,  we  must  he  without  this  lenticular  body, 
looking  down  upon  it;  and  that,  to  admit  of  this,  its  extent  must  fall  short  of  our  earth.  But  if 
it  falls  short  of  our  earth,  I could  not  have  had  the  Zodiacal  Light  on  both  the  eastern  and  west- 
ern horizons  at  midnight ; nor  could  it,  in  any  observation,  have  reached  far  up  in  the  sky ; it 
could  never,  by  any  possibility,  reach  the  spectator’s  zenith,  which  the  Zodiacal  Light  is  known 
very  often  to  do. 

If  we  suppose  this  lenticular  nebulous  body  to  involve  the  earth,  and  the  spectator  to  be  in  its 
midst,  looking  through  it,  then  the  argument  for  a lenticular  shape  loses  its  force ; for  any  other 
shape  may  give  us  such  a result,  if  such  a result  can  be  given  at  all.  But  we  may  very  well 
query,  Avhether,  if  involved  in  the  nebulous  matter,  and  looking  through  it,  we  could  get  any 
distinct  outlines  by  reflection  from  its  particles,  any  more  than,  when  Involved  in  a fog,  or  in 
smoke,  or  in  our  earth’s  atmosphere,  we  can  get  their  outlines.  It  is  true  that,  when  extrane- 
ous matters  are  mingled  with  these,  we  may  get  marked  lines  or  boundaries  in  them,  as  we  often 
do  in  our  atmosphere  from  humidity  along  the  horizon ; but  all  this  is  from  causes  extraneous, 
and  is  not  from  the  atmosphere  itself;  and  it  is  also  temporary  in  its  nature. 

It  may  also  be  said,  that  if  we  are  involved  in  this  nebulous  matter,  portions  of  it  may  give 
a reflection  reaching  our  eye,  while  others  do  not;  as  it  was  asserted  in  § I that  this  matter 
actually  does.  Yet  still  it  may  be  a subject  of  strong  doubt,  whether,  if  thus  involved,  the 
reflections  could  come  to  us  with  any  such  strongly-marked  character,  and  with  such  distinct 
outlines,  any  more  than  they  can  come  from  our  own  atmosphere  alone,  while  we  are  involved 
in  its  particles.  My  own  impression  is,  that  they  could  not. 

There  are,  however,  other  difficulties  in  the  way  of  this  theory,  which  I will  proceed  to  state: 

1.  This  lenticular  body  having,  in  order  to  sustain  itself,  to  rotate  on  an  axis  (which  axis 
must  be  at  the  sun),  and  its  diameter  being  more  than  190,000,000  of  miles,  its  portions  near 
the  centre  and  at  its  outer  edge  would  require  velocities  entirely  incompatible  with  each  other. 
Either  the  inner  portion  would  be  drawn  to  the  sun,  from  the  want  of  centrifugal  force;  or  the 
outer  would  fly  off  and  be  lost,  from  an  excess  of  it;  or  the  whole  body,  more  probabh",  would 
soon  resolve  itself  into  a series  of  concentric  rings,  with  intervals  between  them,  somewhat  accord- 
ing to  Laplace’s  theory  of  the  formation  of  our  planetary  system.  But  that  there  are  no  such 
concentric  rings  in  this  case,  giving,  by  their  combined  effect,  the  Zodiacal  Light,  is  evident 
from  the  fact  that  the  light  is  continuous  and  regular,  not  broken  into  cross-bands  or  mottled, 
as  would  be  the  case,  if  from  a number  of  concentric  rings. 
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2.  lu  the  annexed  figure,  constructed  to  elucidate  this  theory,  let  A B C D G represent  the 
outer  edge  of  this  supposed  nebulous  lenticular  body;  S,  the  sun;  E,  the  earth;  let  the  line  G 
H he  in  the  plane  of  the  horizon  of  a spectator  on  the  earth  ; taking  for  illnstration  the  obser- 
vation of  September  4th,  1854,  at  4''  30”'  a.  in.;  which  observation  is  selected,  not  because  it  is 
of  more  applicability  than  any  others  in  the  hook,  hut  because  it  is  a simple  case,  and  because 
the  observer  at  4'“  30“  being  near  the  ecliptic,  a cross  section  ah  c c d d oi  the  lenticular  body 
would  he  very  nearly  in  the  plane  of  his  horizon;  so  nearly,  that,  in  our  reasoning,  they  may  he 
considered  the  same.  The  lines  of  the  spectator’s  horizons,  of  sufficient  correctness  for  illustra- 
tion, hack  to  midnight,  and  also  lines  to  his  zeniths,  are  given  on  the  diagram.  The  lines  eee, 
f f f,  g g g,  h h h,  i i i,  may  represent  the  boundaries  of  the  Zodiacal  Light  at  d**  30“,  3'*  30”, 
2'*  30”,  1*'  30”,  and  midnight ; the  points  where  each  set  strikes  the  horizons  or  sections  abed, 
&c.^  in  the  nebulous  lenticular  body,  being  at  the  option  of  the  reader. 

Now  it  will  he  obvious,  that,  from  whatever  portions  of  the  lenticular  body  the  Zodiacal  Light 
comes  reflected  to  the  spectator  at  E,  it  must  grow  narrower  as  we  recede  hack  from  the  hori- 
zon at  4''  30”,  by  the  different  horizons  to  that  of  midnight,  the  base  g g,  in  the  horizon  at  2** 
30”,  being  much  narrower  than  that  of  e e,  in  the  horizon  of  4*'  30”;  and  so  to  midnight,  when 
the  width  must  become  very  greatly  reduced.  But  there  is  no  such  change  in  the  actual  width 
of  the  Zodiacal  Light  itself ; hut,  on  the  contrary,  though  the  various  hours  of  the  night  make 
themselves  felt  decidedly  in  its  brightness,  they  give  us  no  perceptible  change  in  its  breadth; 
the  base  of  the  great  body  of  the  Light  at  2*'  30”  having,  usually,  as  great  a width  as  at  the 
dawn.  Certainly  there  is  no  such  a regular  increase  of  breadth  in  the  morning,  or  reduction  in 
the  evening,  as  such  a theory  would  necessarily  demand. 

3.  Objection  1 could  be  obviated  by  supposing  the  inner  portion  of  this  lenticular  body  re- 
moved, and  only  the  outer  part  ABCDLMNO  left  as  a ring  enveloping  the  earth,  retaining 
still  its  lenticular  shape,  of  which  A LM  would  represent  a cross-section.  In  that  case  the  lines 
ah  e would  have  to  represent  the  boundaries  of  the  Zodiacal  Light ; and  it  will  be  seen  that 
from  somewhere  about  Oto  a &,  these  lines  would  have  to  be  nearly  parallel  to  each  other,  while 
from  0 to  e they  would  have  a different  course;  and,  indeed,  the  whole  shape  of  the  Zodiacal 
Light  would  change,  and  be  different  in  the  different  hours  of  the  night,  according  as  the  hori- 
zons change;  whereas  one  of  the  greatest  characteristics  of  this  Light  is  the  regular  uniformity 
of  its  shape. 

4.  There  are  two  great  laws  with  regard  to  light,  from  which  a strong  objection  to  this  theory 
would  probably  arise ; but  it  is  difficult  to  apply  them,  in  consequence  of  the  uncertainty  re- 
specting those  portions  of  the  lenticular  body  from  which  the  Zodiacal  Light  may  be  supposed 
to  proceed.  The  laws  referred  to  are  : 1,  That  when  light  is  reflected  to  the  eye,  the  quantity 
reflected  is  in  proportion  to  the  greatness  of  the  angle  between  the  lines  of  incident  and  reflected 
light;  and  2,  that  the  strength  of  light  is  inversely  as  the  squares  of  the  distance  of  the  object 
from  which  it  proceeds.  I shall,  when  considering  Laplace’s  theory,  apply  these  laws  with 
more  particularity ; but,  on  account  of  the  uncertainty  referred  to,  can  only  advert  to  them  in 
the  present  case.  As  the  reader  may  wish  to  return  to  this  diagram,  and  to  study  their  appli- 
cation to  it,  T will  add  here  the  dimensions  of  the  angles,  which,  in  the  imaginary  case, 
would  lie  between  the  lines  of  incidence  and  reflection.  They  are,  SmE,  91°;  fS  E,  9*7°; 
IS  0 E,  89° ; S r E,  89° ; S < E,  *74° ; S v E,  21°  30' ; StoE,  38°. 

5.  It  appears  to  me,  also,  that  if  this  substance  involved  the  earth,  the  earth  and  moon,  or 
one  of  them  at  least,  would  feel  its  effects  upon  their  motions.  The  moon,  in  its  revolution 
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around  our  planet,  would  have  this  nebulous  matter,  in  one  half  of  its  revolution,  with  it,  and  in 
the  other  half,  against  it;  and  let  the  nebulous  matter  have  what  tenuity  it  may,  this  difference 
would  he  perceived  in  the  increased  or  retarded  velocity  of  the  moon ; hut  no  such  difference  of 
velocity  is  ever  perceptible. 

6.  Our  globe,  having  this  matter  close  about  it,  would,  by  its  superior  attraction,  soon  draw 
its  particles  to  itself,  and  make  them  a part  of  its  own  distinct  existence,  either  as  a ring  to 
itself,  or  in  some  other  way. 


§ VI. 

The  great  nebular  theory  of  Laplace,  according  to  which  we  have,  in  the  formation  of  globes  ; 
first,  an  immense  body  of  chaotic,  nebulous  matter,  revolving  about  its  own  centre ; next,  a con- 
centrated, central  portion,  producing,  or  being  the  sun,  with  the  balance  of  the  nebulous  matter 
formed  into  a succession  of  concentric  rings,  according  to  the  various  specific  gravities  of  the 
matter  itself,  all  still  revolving  around  the  sun;  next,  these  rings  broken,  and  each  rolled  into 
a spheroidal  mass  rotating  on  its  axis,  and  still  also  revolving  about  the  sun,  and  thus  giving 
us  the  various  jilanets  of  our  solar  system ; with  a remainder  of  this  ring  matter  too  volatile  for 
such  condensation,  and  still  continuing  to  form  a nebulous  ring  around  the  sun,  giving  us,  by 
reflection  from  its  particles,  the  Zodiacal  Light, — has  been  the  theory  usually  adopted  to  account 
for  this  Light,  since  the  publication  of  the  Systeme  du  Monde.  Laplace  supposed  this  rotating 
ring  to  lie  somewhere  between  the  orbits  of  Venus  and  Mars,  having,  as  just  remarked,  the  sun 
for  the  centre  of  its  motion. 

Such  a ring  must  he,  necessarily,  in  one  of  the  following  cases  : 1st,  Within  the  earth’s  orbit; 
2dly,  involving  the  earth;  or,  3dly,  without  the  orbit  of  the  earth. 

§ VII. 

1.  It  cannot  he  within  the  earth’s  orbit,  for  the  reasons  advanced  in  the  § V — namely,  that 
if  so,  we  could  never  have  the  Zodiacal  Light,  at  midnight,  on  both  horizons  simultaneously; 
and  could  never  have  it  at  any  great  altitude,  at  any  period  of  the  night. 

2.  Involving  the  earth.  The  objection  that  if  involved  in  the  nebulous  matter,  we  could  not 
get  outlines,  or  have  any  figure  shaped  by  reflection  from  its  own  particles,  as  stated  in  the  first 
part  of  the  § V,  will  apply  equally  to  the  ring  now  under  consideration.  So,  also,  will  objec- 
tions 4 and  5 of  the  same  § ; for,  although  Laplace  supposes  that  the  ring  may  have  a motion 
equal  to  that  of  the  earth,  or  so  nearly  equal  as  not  to  make  itself  felt  in  the  annual  revolution 
of  our  globe,  yet  the  moon  in  each  of  its  revolutions  would  have  to  feel  the  unequally  retarding 
force  of  this  nebulous  matter,  and  would  show  the  effects  in  every  revolution. 

The  laws  of  optics,  soon  to  he  noticed  in  detail,  would  also  apply  as  an  objection  to  such  a ring, 
with  a force  that  seems  to  he  irresistible. 


§ VIII. 

A ring  beyond  the  orbit  of  the  earth. — For  the  consideration  of  this,  I have  constructed  a dia- 
gram, in  the  centre  of  which  is  the  sun ; E,  at  the  intersection  of  the  lines  of  horizons,  is  the 
earth ; and  the  dotted  circle  is  the  supposed  nebulous  ring,  at  an  unknown  distance  from  E, 
which  distance  we  will  suppose  to  he  represented  by  the  unknown  quantity  x. 
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We  apply  to  this  diagram,  as  a fair  example,  the  morning  observation  of  September  4,  1854: 
lat.  22°  18'  North.  Sun  rose  at  5‘'  48”;  last  observation  of  the  morning  4'“  30”;  previous  one 
S'*  30”.  Let  E H be  the  spectator’s  horizon  at  4**  30”,  and  E H'  at  3'*  30”.  Then  E N will 
equal  158,900,000,  and  E M 179,100,000  miles*. 

Let  ABC  represent  the  boundaries  of  the  Zodiacal  Light  at  d**  30”,  and  D E F at  S'*  30”;  B 
EOF  being  the  southern  boundary,  Avhich  was  permanent ; and  AGO  and  D F the  northern 
boundaries,  at  those  respective  hours.  Now,  by  referring  to  the  chart  for  that  observation,  it 
will  be  seen  that  the  opposite  sides  of  the  Zodiacal  Light,  which,  at  S'*  30”,  at  its  base,  were  sepa- 

° Tlie  reader  will  see  that  mathematical  precision  can  scarcely  be  attempted  iii  these  numbers  ; they  are  offered  only  as 
such  careful  approximations  as  the  case  will  admit  of  ; but  these  are  here  sufficient. 
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rated  by  the  distance  D E ; at  d**  30”  in  the  same  place  were  separated  only  hy  Gr  E,  being 
3°,  or  8,327,000  miles  (+  the  result  of  a;)  nearer  to  each  other  than  at  3**  30”.  My  own  lateral 
receding  northwardly  from  the  ecliptic,  during  that  time,  was  236  miles. 

Apply  other  cases,  for  which  the  same  diagram  will  answer,  with  such  changes  as  the  reader’s 
intelligence  will  easily  supply. 

Januarxy  30,  1854. — Morning:  lat.  26°  10' N.  Sun  rose  6'‘ 48”  30‘.  In  this  case  EN  = 
141,200,000  miles  : the  lateral  change  D Gr  from  4**  to  5*'  was  27,020,000  miles  + the  effect  of 
X.  My  own  lateral  change  from  the  ecliptic  was  345  miles. 

November  20,  1854. — Morning:  lat.  36°  17'  N.  Sun  rose  6''  46”.  EN  ==:  142,300,000  miles; 
the  lateral  change,  D G,  from  4'’  to  5'“  was  12,450,000  miles,  -|-  the  effect  of  x.  My  own  lateral 
change  from  the  ecliptic  was  185  miles. 

January  9,  1855. — Evening:  lat.  8°  47'  N.  (The  same  diagram,  reversing  it,  will  answer 
for  this.)  Sun  set  5'’  52”.  E N = 161,000,000  miles;  the  lateral  change  D G from  7*'  20”  to 
S'*  20“  was  7,740,000  miles  + x.  My  own  lateral  change  from  the  ecliptic  was  245  miles. 

March  16,  1855. — Evening:  lat.  22°  55'  S.  Sun  set  6'*  12”.  E N = 169,300,000  miles;  the 
lateral  change  from  7“*  30”  to  S'*  was  5,912,000,  and  from  7'*  30”  to  S'*  30”  was  12,780,000  miles. 
My  own  lateral  change  from  the  ecliptic  in  the  half  hour  commencing  from  7**  30”,  was  85  miles  ; 
in  an  hour,  205  miles. 

These  examples  are  taken  as  fair  ones  of  lateral  changes  in  the  Zodiacal  Light : much  stronger 
ones  abound  in  the  hook,  and  especially  when  the  ecliptic  had  a low  inclination  to  the  horizon. 

The  query  now  arises,  can  such  lateral  changes,  so  uniformly  observed  as  the  evening  or 
morning  advanced,  agree  at  all  with  the  idea  of  a nebulous  ring  giving  this  light  at  a distance 
from  the  spectator  of  160  or  180  millions  of  miles?  A ring  of  the  character  supposed,  it  seems 
to  me,  could  give  us  a Zodiacal  Light  only  of  one  uniform  shape — namely,  with  the  opposite 
boundaries  receding  from  each  other  for  a short  distance  from,  the  apex,  and  then  running 
parallel,  one  to  the  other,  the  whole  way  down  to  the  base.  Nor  could  the  hourly  changes  of 
time  produce  any  other  change  in  these  boundaries  than  a rising  or  sinking  of  the  apex  of  the 
Light;  the  boundaries,  say  at  9 o’clock,  p.  m.,  extending  a little  higher  in  the  sky  than  at  8 ; 
but,  immediately  after  leaving  the  apex,  running  into  those  of  8,  and  so  continued,  with  a 
parallelism  of  the  opposite  sides,  down  to  the  horizon.  How  different  this  is  from  the  true  facts 
of  the  case,  almost  every  chart  in  this  book  will  testify. 

The  evident  and  most  decided  connexion  between  these  boundary-lines  and  tbe  spectator’s 
place,  as  regards  the  ecliptic,  is  also  a matter  of  the  greatest  significance  in  drawing  our  conclu- 
sions respecting  the  origin  of  this  Light.  In  § I,  of  these  deductions,  this  matter  is  stated  in 
detail.  Now,  supposing  the  base  of  the  Zodiacal  Light  to  be  at  a distance  of  200,000,000miles: 
how  is  it  possible  that  the  fact,  that  the  spectator  is  a short  distance  north  or  south  of  the  eclip- 
tic line,  can  govern  the  reflection  from  the  nebulous  ring  at  that  immense  distance,  and  place  it 
on  his  side  of  the  ecliptic?  If  he  is  on  the  north  side,  not  only  is  the  main  body  of  the  Light, 
down  to  its  base,  on  that  side;  but  the  lateral  changes  of  the  boundaries,  as  the  hours  pass,  are 
altogether  or  chiefly  on  that  side;  and  so  equally  with  the  south.  And  so,  if  he  is  on  the 
ecliptic,  or  near  it,  the  Zodiacal  Light  stretches  equally,  or  nearly  so,  on  each  side  of  that  line. 
Also,  if  he  changes  rapidly  during  the  night  to  or  from  the  ecliptic,  the  boundaries  of  this  Light 
also  change,  being  regulated  by  his  motion.  That  the  apex  of  the  Zodiacal  Light,  from  such  a 
ring  around  tlie  sun,  might  be  so  affected  by  the  spectator’s  position,  is  not  an  unreasonable 
supposition,  since  the  ring  may  aiiproach  the  earth  sufficiently  for  such  a result;  but,  that  the 
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boundary-lines  toward,  and  at,  tlie  base,  should  be  so  aflfected,  seems  to  be  utterly  inadmis- 
sible. 

It  is  worthy  of  remark,  also,  how  even  and  uniform,  from  apex  to  base,  the  change  in  the 
boundary-lines  is,  as  the  hours  change  ; as  if  the  substance  giving  the  Zodiacal  Light  were  not 
only  near,  but  also  at  one  uniform  distance  from  the  spectator ; the  portions  of  it  at  the  apex  and 
base  of  the  Light  all  equally  affected  by  his  changes  on  the  earth. 

We  come  now  to  aj^ply  to  this  case  the  two  laws  of  light  referred  to  in  § V;  and  I will  give  one 
of  them  more  in  detail,  leaving  to  the  reader  to  apply  them  also  to  the  diagram  in  § V,  accord- 
ing as  he  may  choose  his  positions  there  for  the  Zodiacal  Light. 

A great  number  of  experiments  on  the  strength  of  light  reflected  at  various  angles  have  been 
made  in  France,  and  are  given  by  the  experimenter,  Mons.  Bouguer,  in  his  Trailed’ Optiquesur 
la  Gradation  de  la  Lumiere.  He  says:  “But  what  is  more  remarkable  in  the  mathematical  sur- 
faces which  we  have  just  been  considering,  is  the  fact  that  the  reflection  is  not  equally  bright 
under  all  the  angles  of  incidence.*  In  general,  it  is  stronger  under  small  angles,  and  more 
feeble  under  larger  ones.  The  difference  is  exceedingly  great  when  the  rays  strike,  with  differ- 
ent obliquities,  tlie  surface  of  very  transparent  bodies,  but  it  is  nearly  as  great  in  cases  of  cer- 
tain opaque  bodies;  and  I have  never  known  it  to  fail  altogether  in  any.” 

Among  the  results  of  his  experiments,  he  gives  us  the  following  tables,  in  which  are  shown 
the  number  of  reflected  rays  out  of  1,000,  falling,  at  various  angles,  on  a smooth  surface  of  water, 
and  on  mirror-glass  not  quicksilvered.  I have  added  a column  converting  his  angles  of  inci- 
dence into  the  angles  between  the  incident  and  reflected  rays. 


WATER. 

i MIRROR-GLASS  NOT  QUICKSILVERED. 
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Tlie  want  of  entire  certainty  in  applying  such  results  to  the  present  case  of  nebulous  matter, 
must  be  conceded ; for  we  know  not  what  nebulous  matter  is,  and  we  cannot  go  beyond  sur- 


* By  augle  of  incidence,  as  he  informs  us,  lie  means  the  angle  between  the  incident  ray  and  the  surface  of  the  reflecting 
body — “ aver  la  surfare  el  non  pax  arec  xa  perpendiniMre.” 
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raises  as  respects  most  of  its  properties:  yet  it  is  evident  to  our  senses  that  Bonguer’s  law,  that 
the  quantity  of  rays  reflected  is  greater,  the  greater  the  angle  between  the  incident  and  reflected 
light,  applies  to  vapory  particles  (as  we  see  in  the  reflection  from  clouds),  and  also  to  the  mole- 
cules of  our  atmosi“>here ; and  we  may,  I think,  presume  that  it  applies  also  to  nebulous  matter, 
which,  though  seemingly  a dense  substance,  has  still  nearly  the  transparency  of  our  atmo- 
sphere.* 

Referring  now  to  the  diagram,  we  find  that,  at  the  base  of  the  Zodiacal  Light,  at  4**  30“,  the 
angle  between  the  incident  ray  S B,  and  the  reflected  ray  B E,  is  15° ; at  the  base  at  S'*  30“*,  it  is 
25°;  at  2^  30“,  it  is  36°  ; and  at  I**  30™,  it  is  45°.  Thus  the  angles,  we  perceive,  go  on  increas- 
ing from  the  horizon  at  4'^  30“  up  to  that  at  midnight ; and  allowing  that,  below  40°  between 
the  incident  and  reflected  ray,  there  is  no  perceptible  difference  in  the  quantity  of  the  reflected 
light,  we  should  from  this  law  have  the  Zodiacal  Light  of  the  same  intensity  the  whole  way, 
from  the  base  at  4'*  30“,  up  to  its  apex.  But  the  other  law  of  optics  referred  to — namely,  that 
the  strength  of  light  is  inversely  as  the  squares  of  the  distance  of  the  object  affording  the  light — 
would  here  make  its  application;  and  this  ring  at  our  zenith  being  about  140,000,000  of  miles 
nearer  to  us  than  at  the  base  at  4*“  30“,  we  should  then  have  the  Zodiacal  Light  far  more  intense 
at  the  apex  than  at  the  base;  at  the  base,  at  2*'  30“  it  would  be  much  stronger  than  at  3'*  30“ ; 
and  at  d**  30“  stronger  than  at  d**  30“ ; all  which  is  entirely  opposite  to  the  facts  of  the  case. 

§IX. 

I offer  now,  as  a last  conclusion,  the  hypothesis  of  a nehulous  ring,  with  the  earth  for  its  centre. — 
There  are  certain  deductions  which  appeared  to  come  up  in  the  examination  of  the  preceding 
theories,  which  I will  now  bring  together,  and  exhibit  in  a united  form.  They  are:  1.  That 
the  substance  giving  us  the  Zodiacal  Light  must  be  equally  near  to  us  in  all  its  parts,  inasmuch 
as  the  lateral  changes  of  the  Light — i.  e.  the  changes  of  boundaries — have  a uniform  charac- 
ter, and  mostly  a parallelism  in  their  whole  extent  from  apex  to  base;  2.  That  no  part  of  this 
substance  can  be  very  remote  from  us,  inasmuch  as  the  outlines  of  the  Light  were  clearly  and 
decidedly  affected  by  my  own  i^osition  on  our  globe,  and  even  by  my  change  of  position,  in  a 
single  night;  and  3.  That  the  laws  of  reflected  light  require  an  arrangement,  or  a shape,  of  this 
nebulous  matter,  which  Avill  give  us,  at  the  base  of  the  Zodiacal  Light,  larger  angles  between 
the  lines  of  the  incident  and  reflected  light,  than  at  other  portions,  and  also  a regular  decrease 
of  such  angles  from  the  base  to  the  apex  of  the  light,  as  produced  by  such  a shape.  These 
three  requirements  appear  to  be  fully  met  by  an  hypothesis,  which,  if  the  theories  examined  in 
the  preceding  § are  untenable,  is  now  the  only  one  remaining  to  us. 

The  hypothesis  is  that  of  a ring  around  the  earth. 

The  thought  is  a somewhat  startling  one,  yet  startling  only  from  its  novelty ; for  it  is  entirely 
in  accordance  with  what  Ave  knoAv  of  one  of  our  sister  planets  (Saturn),  and  also  Avith  the  whole 
of  Laplace’s  celebrated  theory  of  the  formation  of  globes. 

That  great  writer,  after  stating  his  ideas  of  the  central  condensation  from  an  immense  body 
of  nebixlous,  rotating  matter,  and  thus  of  the  formation  of  our  sun,  and  of  the  rings  about  him, 
produced  from  the  remainder  of  that  nebulous  matter,  thus  proceeds : 

‘‘If  all  the  particles  of  a ring  of  vapors  continued  to  condense  Avithout  separating,  they 
Avould  at  length  constitute  a solid  or  a liquid  ring.  But  the  regularity  which  this  formation 

I could,  in  clear  nights,  with  the  naked  eye,  easily  make  out  stars  of  the  6 th,  and  I sometimes  thought  of  the  7th  mag- 
nitude, through  its  densest  parts. 
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retjuires  in  all  tlie  parts  of  a ring,  and  in  their  cooling,  ought  to  make  this  phenomenon  very 
rare.  Tlius,  the  solar  system  jDresents  hut  one  example  of  it — that  of  the  rings  of  Saturn. 
Almost  always  each  ring  of  vapor  ought  to  be  broken  into  several  masses,  which,  carried  on 
with  velocities  differing  little  from  each  other,  would  continue  to  circulate  at  the  same  distance 
around  the  sun.  These  masses  ought  to  take  a spheroidal  form,  with  a movement  of  rotation 
in  the  direction  of  the  rotation,  since  the  inferior  molecules  have  a motion  less  than  the  supe- 
rior ones;  they  have  thus  formed  so  many  planets  in  a state  of  vapor.  But,  if  one  of  them  has 
been  sufficiently  powerful  to  unite,  successively,  by  its  attraction,  all  the  others  around  its  centre, 
the  ring  of  vapor  will  have  thus  become  transformed  into  only  one  spherMdal  mass  of  vapors, 
circulating  around  the  sun  with  a rotation  in  the  same  direction  as  its  revolution.  Now,  if 
we  follow  the  changes  which  further  cooling  ought  to  produce  in  the  vapory  planets,  of  whose 
formation  we  have  just  spoken,  we  shall  see  grow  up  in  the  centre  of  each  of  them,  a nucleus, 
incessantly  increasing  by  the  condensation  of  the  atmosphere  which  surrounds  it.  In  this  con- 
dition, i\\e  planet  resembles  perfectly  the  sun  in  the  nebulous  state,  in  which  we  have  just  been 
considering  it;  the  cooling  ought,  then,  to  produce,  at  different  limits  of  its  atmosphere, 
phenomena  similar  to  those  we  have  described ; namely,  rings  and  satellites  circulating  around 
its  centre,  in  the  direction  of  its  motion  of  rotation,  and  turning  on  their  axes  in  the  same 
direction.” — Systeme  du  Monde.  Paris  edition:  pp.  467-468. 

This  great  theory  of  Laplace,  called  his  nebular  theory,  ajDpears  to  he  looked  upon  by  astron- 
omers with  wonder,  almost  with  awe,  and  as  a thing  which  they  may  scarcely  dare  to  touch.  It 
is  regarded  with  favor,  yet  there  are  few  cosmologists  who  venture  a decided  opinion  upon  it ; 
and,  indeed,  while  there  are  few  points  from  which  it  can  he  controverted,  Laplace  himself 
seems  to  have  exhausted  what  can  he  said  in  its  favor,  in  the  few  lines  which  he  has  given  to  it, 
in  a manner  far  from  positive,  and  in  a retired  corner  of  his  hook.  If  that  theory  he  true,  however, 
we  have  reason  to  think  that  no  one  of  the  planets  may  have  absorbed  in  itself  all  the  nebulous 
matter  of  the  ring  from  which  it  was  originally  formed ; and  that,  consequently,  there  may  be, 
to  each  of  them,  a remainder  substance,  in  the  form  of  a ring,  or  rings,  with  the  planet  for  its 
centre.  In  the  case  of  Saturn,  such  rings  are  visible  by  the  aid  of  our  glasses.  To  Jupiter, 
such  rings  have  given  four  satellites  ; for  our  own  globe,  one  satellite  has  been  produced.  And 
we  may  well  query,  whether  there  may  not  he  still  a remainder  of  the  nebulous  matter  left  from 
the  ring  originally  producing  the  earth ; the  nebulous  substance  of  that  ring  not  having  been 
all  exhausted  in  the  formation  of  our  earth  and  its  moon,  and  showing  itself  in  a ring  such  as 
we  are  now  considering. 

But,  avoiding  any  consideration  of  these  topics,  as  regards  other  planets,  and  confining  our- 
selves simply  to  the  facts  of  the  Zodiacal  Light,  and  of  a ring  central  to  the  earth,  to  which 
they  seem  to  lead  us,  we  proceed  to  apply  the  results  of  Bouguer’s  experiments  to  this  case. 

In  the  annexed  diagram,  constructed  according  to  this  supposition,*  the  observation  quoted 
in  the  former  sections — that  of  September  4th,  1853 — is  again  taken  as  an  example,  and  for  the 
same  reason ; namely,  that  it  is  a simple  one,  and  one  also  in  which  the  spectator  is  near  the 
plane  of  the  ecliptic.  The  horizons,  at  4'“  30'",  3''  30"*,  2’'  30'",  I**  30"",  and  at  midnight,  are 
given,  together  with  the  lines  of  the  spectator’s  vertices,  as  well  as  his  positions,  o o,  &c.,  at 
4*'  30”  and  3'*  30”,  &c.  A B F C are  the  boundaries  of  the  Zodiacal  Light  at  4’’  30”,  and 

® Tlie  relative  proportions  of  the  earth  and  the  ring,  and  also  its  distance,  are,  of  course,  not  given  in  this  diagram 
with  any  effort  at  certainty  ; the  upward  extent  of  the  ring  is  probably  far  greater  than  can  be  here  represented.  The 
diagram  is,  however,  sufficiently  correct  for  our  present  purposes  of  elucidation. 
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E F G at  S'"  30'" ; tlie  apices  C and  G are  carried  a little  above  the  more  condensed  portion  of 
the  ring ; but  the  reader  is  at  liberty  to  suppose  them  to  be  at  any  other  part,  as  he  may  think 
best.  The  direction  of  the  sun  is  given ; and  S',  S",  S'",  S"",  S'"",  are  supposed  to  be  rays  of 
light  proceeding  from  that  luminary. 

NEBULOUS  KING,  WITH  THE  EAKTH  FOE  ITS  CENTRE. 


j 

i 
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In  this  diagram,  the  sun’s  rays  being  S',  S",  &c.,  B 0,  F 0,  &c.,  will  be  the  reflected  rays; 
and  the  several  angles  between  these  lines  of  incidence  and  reflection,  together  with  the  num- 
ber of  rays  reflected  to  the  eye,  out  of  every  1,000  incident  rays,  according  to  Bouguer,  are  iu 
the  following  table ; 
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Angle. 

Rays  reflected  from  smooth 
water. 

Rays  reflected  from  plate- 
glass  not  quicksilvered. 

S',  BO- 

161° 

343 

422 

S",  F 0.. 

1460 

184 

270 

S'",  D 0 

131° 

101 

162 

S"",  H 0 

1160 

59 

105 

S'"",  at  midnight,  90° 

18 

25 

S'"",  C 0 

670 

18 

25 

Still  acknowledging  that  we  know  not  what  nebulous  matter  is,  and  therefore  that  we  cannot, 
with  certainty,  argue  about  its  properties  of  reflection ; yet  still  claiming  as  a high  probability, 
amounting  almost  to  certainty,  that  the  laws  of  reflection,  applying  to  all  other  bodies,  to 
solids,  to  vapors,  to  the  molecules  of  our  atmosphere,  apply  also  to  nebulous  matter,  we  And  in 
the  above  table  a strong  argument  for  such  a ring  around  the  earth.  The  figures,  taking  either 
of  the  two  columns,  for  water  or  for  glass,  correspond  in  a very  striking  degree  with  the 
varving  intensity  of  the  Zodiacal  Light,  from  the  base  upward,  as  we  have  it  on  any  clear 
morning  or  evening  when  the  ecliptic  is  at  a high  angle  with  the  horizon,  and  when,  conse- 
quently, the  nebulous  figure  is  not  brought  angularly  to  our  eye.  They  also  correspond  to 
what  is,  indeed,  almost  synonymous  with  that  which  has  just  been  stated — namely,  to  the  fact, 
that  at  4’’  30”’,  the  Zodiacal  Light  at  the  horizon  is  far  greater  at  its  base  than  it  is  at 
S”  30"’;  at  3*’  30"',  than  it  is  at  2'*  30"’,  &c.,  back  to  midnight.  Any  person,  who  has  ever 
looked  attentively  at  this  Light,  when  making  a high  angle  with  his  horizon,  will  see  at  once 
the  coincidence  between  the  proportions  in  the  above  figures,  showing  the  number  of  reflected 
rays,  and  what  has  been  always  presented  to  his  eye.  If  the  reader  will  also  carry  these  lines 
of  incident  and  reflected  light  beyond  the  midnight  horizon-line,  to  any  point  there  of  the 
nebulous  ring,  he  will  see  how  we  may  easily  get  what  is  referred  to  in  my  charts  under  the 
German  name  of  gegenschein — i.  e.  a dim  light,  seen,  when  the  circumstances  are  favorable  for 
it,  in  those  portions  of  the  sky  opposed  to  the  sun.  This  hypothesis  shows  also,  very  clearly,  how 
I could  have  the  Zodiacal  Light  above  both  horizons  at  the  midnight  hours,  as  I was  often  able 
to  do,  and  it  harmonizes  fully  with  the  strength  of  the  Light  as  then  presented  to  the  eye. 

Indeed,  while  Bouguer’s  results  are  antagonistic  to  all  the  theories  discussed  in  the  previous 
sections,  and  seem  to  be  utterly  irreconcilable  with  them,  they  fully  coincide  with  this,  in  every 
one  of  its  aspects ; and,  so  far  as  they  can  go,  they  satisfy  the  mind,  in  all  the  varying  characters 
of  the  Zodiacal  Light. 

I said,  so  far  as  they  can  go;  for  there  are  points  in  this  subject,  such  as  the  pulsations 
of  light,  and  what  in  the  annotations  to  these  charts  is  called  the  ‘‘effulgent  light,”  which 
belong  to  something  in  the  nebulous  matter  which  we  have  not  yet  fairly  reached,  and  which 
must  be  left  for  explanation  to  yet  further  observations. 

While  there  are  some  things  still  left  unexplained,  I have,  yet,  not  been  able  to  see  any  thing 
in  this  hypothesis  antagonistic  to  the  facts  of  the  Zodiacal  Light.  On  the  contrary,  almost  all 
of  them  are  explained  by  it ; and  they  all,  as  far  as  I can  perceive,  fully  harmonize  with  it, 
through  the  whole  of  the  manifold  changes  which  the  light  underwent,  either  from  the  changes 
of  the  ecliptic  towards  any  fixed  spot,  or  from  my  numerous  and  great  changes  of  latitude 
during  our  cruise.  But,  for  this,  I must  refer  the  reader  to  the  charts  and  annotations  of  this 
book.  In  examining  them  in  detail,  we  must  remember  the  deduction  just  drawn  in  § I,  from 
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the  general  mass  of  data — namely,  that  as  the  spectator’s  place  is  changed  relatively  to  dilferent 
portions  of  the  nebulous  ring,  such  j^ortions  change,  for  him,  their  reflected  light;  just  as  is  done 
every  day,  to  our  eye,  hy  clouds  or  other  terrestrial  objects.  Kememhering  this,  he  will,  I 
think,  fully  understand  why,  when  I was  on  the  northern  side  of  the  ecliptic — i.  e.  towards  the 
northern  edge  of  the  ring — its  reflection  was  chiefly  on  that  side ; why  its  southern  portions  gave 
me  the  chief  reflection  when  I was  towards  its  southern  side;  and  so,  why  all  the  various  aspects 
detailed  in  Nos.  1,  2,  3,  4,  and  5,  of  § I,  were,  at  different  hours  or  seasons,  presented  to  my 
eye. 

If  it  should  he  objected  to  my  deductions  from  Bouguer’s  law  of  reflection,  that  the  intensity 
of  light,  Avhich  his  results  would  give  this  ring  when  brought  between  our  eye  and  the  sun, 
ought  to  make  the  ring  a very  striking  object  to  us  during  a total  eclipse  of  the  sun;  I reply, 
that  the  increased  intensity  of  the  Zodiacal  Light,  from  the  apex  to  base,  is  a fact  independent 
of  any  theories ; that,  on  any  supposition  of  causes,  it  can  scarcely  he  doubted  that  this  reflec- 
tion, so  increasing  froui  apex  to  base  at  the  horizon,  goes  on  still  increasing  in  force  below  the 
horizon,  towards  the  direct  line  between  our  eye  and  the  sun;  and  that,  consequently,  if  the 
Zodiacal  Light  is  not  a striking  object  in  a total  eclipse,  stretching  off*  from  each  side  of  the  sun, 
this  fact  is  not  more  against  the  hypothesis  of  a ring  around  our  earth,  than  against  a ring 
around  the  sun  or  in  any  other  place.  As  respects  siich  eclipses,  however,  if  the  observer  of 
them  is  in  a high  latitude,  north  or  south,  he  will,  except  at  only  one  portion  of  the  year,  have 
the  ecliptic  at  a very  low  angle  with  his  horizon  (even,  under  the  best  circumstances,  not  at  a 
high  angle),  and  therefore  cannot  expect  to  have  a good  exhibition  of  the  Zodiacal  Light  at 
the  time  of  eclipse.  There  was,  however,  an  observation  made  in  Peru,  during  a total  eclipse, 
on  the  30th  of  November,  1853,  from  which  we  might  expect  something  of  a more  decisive 
character.  The  observer  was  Professor  Carlos  Moesta,  of  the  Observatory  of  Santiago,  who,  at 
the  suggestion  of  Lieutenant  Oillis,  TJ.  S.  N.,  was  sent  to  Peru,  by  the  government  of  Chili, 
for  that  purpose,  and  who  afterwards  made  a highly  interesting  and  valuable  report  to  the 
Minister  of  Public  Instruction,  with  a sketch  of  the  heavens  as  they  appeared  at  the  time  of 
the  total  obscuration  of  the  sun.  His  place  of  observation  was  in  lat.  14°  21'  21"  S.,  and  con- 
sequently he  had  the  ecliptic  at  a high  angle  with  his  horizon : the  sun  at  that  time  having  a 
declination  of  24°  42'  S. — i.  e.  7°  21'  south  of  the  observer.  Every  thing  was  favorable,  as  re- 
gards an  observation  for  the  Zodiacal  Light,  on  that  occasion ; and  we  have,  in  his  engraved 
plate,  in  addition  to  the  corona  usual  in  total  eclipses,  a long  ray  projecting  from  the  sun  S. 
70°  E.,  and  another,  also  a prominent  and  striking  object,  hut  not  quite  so  long,  stretching 
off  N.  80°  W.  He  says  : '‘Nearly  all  the  northern  part  of  the  ring  [corona]  was  uniform;  the 
opposite  side  was  evidently  composed  of  numerous  rays,  which  appeared  to  come  from  the  ring, 
and  all  which  had  the  same  length,  with  the  exception  of  two  very  large  ones.  Of  these  last, 
one  was  in  an  upward  direction,  and  inclined  about  20°  S.  of  E.,  and  according  to  estimation, 
its  upward  extent  is  as  large  as  a diameter  of  the  moon ; the  other  extended  from  the  ring 
downward,  not  diametrically  opposite  to  the  former,  but  inclined  about  10°  N.  of  W.,  and  was 
a little  shorter  than  the  other.  The  appearance  of  these  two  rays  was  much  like  that  of  a 
comet,  narrower  at  the  end  than  near  the  nucleus,  and  clearly  radiating  in  its  structure;  since 
it  could  he  seen,  perfectly  well,  that  these  rays  were  not  of  a homogeneous  light,  hut  composed 
of  a vast  number  of  very  small  rays.  Soon  after  the  eclipse  I made  the  annexed  sketcli,  in 
which  I have  endeavored  to  represent  this  ring  [corona]  as  nearly  like  the  original  as  possible.” 

It  should  be  added  to  this,  that  Mr.  Moesta’s  drawing  was  from  a view  through  the  telescope; 
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1 have,  myself,  always  found  the  naked  eye  better  for  viewing  the  Zodiacal  Light  than  telescopes. 
Through  our  ship’s  glasses  I was  never  able  to  see  it  at  all. 

If  we  could  bave  a Zodiacal  Light  of  an  undoubted  character  produced  by  tbe  full  moon,  not 
only  would  tbe  question  before  us  be  set  at  rest,  but  the  ring  would  be  shown  to  be  witbin  the 
orbit  of  the  moon ; and  how  near  we  came  to  a case  of  that  kind  on  the  evening  of  February  14*, 
1854,  the  reader  will  decide  for  himself.  There  was  no  subject  connected  with  these  observa- 
tions, in  which  I was  so  carefully  watchful ; but,  in  summer,  the  moon,  when  full,  must  rise 
long  before  tbe  crepuscule  ceases,  and  it  is  only  in  winter  montbs  that  satisfactory  observations 
of  this  nature  can  be  made  ; and  in  the  few  instances  of  this  kind  which  olfered,  clouds  inter- 
fered to  prevent  them. 

For  myself,  I have  no  doubt  that  what  I saw,  in  all  the  cases  given  in  these  charts,  was  really 
Zodiacal  Light  produced  hy  the  moon.  When  the  equator  and  ecliptic  were  furthest  removed 
from  each  other,  the  Light  still  kept  closely  with  the  ecliptic,  and,  therefore,  could  not  have  been 
atmospheric;  and  the  boundaries,  though  only  in  one  case  having  the  altitude  of  the  sun’s 
Zodiacal  Light,  still,  as  far  as  they  ascended,  always  resembled  fully  those  produced  by  the  sun. 

§ X. 

From  the  deductions  made  in  § I,  it  is  apparent  that  we  cannot  expect  to  get  a parallax  of  this 
ring;  and  that  we  can  hoj^e  for  only  approximations  to  its  width.  In  the  morning  observations 
Nos.  137,  145,  157,  159,  I appear  to  bave  got  the  full  lateral  extent  northward  of  the  Stronger 
Light,  about  30° ; and  in  No.  130,  of  the  Diffuse  Light  45° ; but  the  evening  observations  of 
June,  July,  and  August,  1853,  differ  somewhat  from  these.  The  inference  from  tiie  whole  of 
these  data  would  seem  to  be  about  60°  for  the  full  width  of  the  Stronger,  and  90°  for  that  of  the 
Diffuse  Light. 

I endeavored  to  have  simultaneous  observations  made  in  Connecticut  while  I was  in  the  extreme 
southern  latitudes,  but  did  not  succeed. 


§XI. 

This  ring  must,  according  to  the  laws  of  matter,  rotate  on  its  centre ; and  it  seems  to  be  full  of 
commotions  within  itself.  The  existence  of  the  pulsations,  so  often  referred  to  in  this  book,  seems 
scarcely  to  admit  of  a doubt,  recorded  as  they  have  been  by  observers  in  such  distant  quarters 
of  the  globe.  They  were,  as  a general  thing,  very  obscurely  marked;  but  at  times  they 
appeared  to  be  so  decided  that  I had  no  longer  a doubt  of  their  reality.  They  could  scarcely 
be  owing  to  irregularities  on  the  surface;  for  the  changes  appear  to  have  been  too  rapid  and 
extensive  for  such  a cause.  But  that  is  possible.  The  following,  respecting  the  rings  of  Saturn, 
is  from  Laplace’s  Mecanique  Celeste:  “Hence  it  follows  that  the  separate  rings  which  sur- 
round the  body  of  Saturn,  are  irregular  solids,  of  unequal  width  in  the  difterent  parts  of  their 
circumferences ; so  that  their  centres  of  gravity  do  not  coincide  with  their  centres  of  figure. 
These  centres  of  gravity  may  be  considered  as  so  many  satellites,  which  move  about  the  centre 
of  Saturn,  at  distances  depending  on  the  irregularities  of  the  parts  of  each  ring,  and  with 
velocities  of  rotation  equal  to  those  of  their  re.spective  rings.” — Bowditch’s  Tr.,  vol.  v,  p.  516. 

If  we  allow  an  irregularity  of  width  to  the  earth’s  ring,  it  may  account  for  the  changes  in 
its  intensity  of  light;  the  Zodiacal  Light  this  spring  (1856)  having  been  considered  as  of  much 
greater  brightness  than  in  previous  years. 

® Tlie  moon  was  full  at  Greenwich  February  12,  14/i.  56m.  ; allowing  for  the  difference  in  longitude,  the  observation  was 
Id.  6A.  43ni.  after  the  full  ; the  next  evening’s  observation,  with  still  more  decided  results,  was  Id.  Th.  28m.  after  the  full. 
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If  this  nebulous  matter  gives  us  its  reflected  light  only  from  certain  portions  of  it — i.  e.  only 
from  portions  in  position  for  admitting  such  reflection  to  our  eye,  as  seems  to  he  shown  in  § I — 
may  not  the  light  from  the  tails  of  comets*  (query:  portions  of  very  elliptic  rings,  the  plane  of 
the  rings  then  coinciding  with  our  eye?)  he  given  and  withdrawn  in  the  same  manner;  so  that, 
instead  of  such  appendages  suddenly  shot  out,  and  as  suddenly  withdrawn  or  dissipated,  and  at 
times,  contrary  to  all  laws  of  dynamics,  preceding  the  body  from  which  it  emanates,  we  have, 
more  philosophically,  a substance  always  permanent,  but  giving  its  light  to  our  eye  only  in 
certain  portions  of  its  orbit? 


In  conclusion,  I wish  here  to  express  my  acknowledgments  for  indulgences  and  kindnesses 
often  received  from  the  officers  of  the  United  States  frigates  “Mississippi”  and  “Macedonian,” 
while  in  the  prosecution  of  my  work;  especially  from  Captain  S.  S.  Lee,  of  the  former,  and 
from  the  late  Commodore  Abbot,  of  the  latter  ship.  I owe,  still  more,  my  most  hearty  thanks 
to  Commodore  Perry,  who  never  failed  to  encourage  others  in  useful  efforts,  while  himself  lead- 
ing successfully  in  an  honorable  and  glorious  enterprise. 

GEOPvGE  JONES. 

Brooklyn,  New  York,  May  26,  1856. 

® “The  tail  of  the  great  comet  of  1680,  immediately  after  its  perihelion  passage,  was  found  by  Newton  to  have  been  no 
less  than  20,000,000  of  leagues  in  length,  and  to  have  occupied  only  two  days  in  its  emission  from  the  comet’s  body  ; a 
decisive  proof,  this,  of  its  being  darted  forth  by  some  active  force,  the  origin  of  which,  to  judge  from  the  diameter  of  tho 
tail,  must  be  sought  in  the  sun  itself.’’ — Sir  J.  Ilerschdl’s  Outlines  of  Astronomy. 
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As  this  hook  may  come  into  the  hands  of  foreign  astronomers,  to  whom  the  author’s  name 
will  he  new,  and  who  may  wish  for  some  introduction  and  vouchers  for  reliability,  he  offers  the 
following  letters — written,  however,  for  another  purpose — hut  which  he  has  still  the  writers’ 
permission  to  print: 


Cambiudge,  Massachusetts,  July  5,  1855. 

Dear  Sir:  AVe  have  examined  with  great  interest  the  valuable  results  of  your  observations 
upon  the  Zodiacal  Light  during  your  cruise  with  Commodore  Perry’s  expedition,  and  have  much 
pleasure  in  being  able  to  bear  our  testimony  to  the  importance  of  these  observations.  From 
even  the  superficial  examination  which  the  nature  of  the  case  permits,  we  have  been  strongly 
impressed  with  the  richness  of  the  materials  for  thorough  and  successful  study  of  the  Zodiacal 
Light,  which  have  been  collected  by  your  unwearied  zeal,  applied  under  peculiarly  favorable 
circumstances. 

There  can  be  no  doubt  that  a careful  study  of  your  charts  will  develop  new  and  important 
facts ; and  we  consider  it  of  the  highest  importance  that  the  complete  series  may  be  published, 
without  abridgment,  and  thus  rendered  accessible  to  all  who  may  wish  to  pursue  the  study  of 
the  curious  phenomena  which  you  have  so  diligently  and  successfully  observed. 

AVe  are,  dear  sir,  with  much  respect,  your  friends  and  servants, 

(Signed)  BENJAMIN  PEIRCE, 

[Perkins  Prof,  of  Astronomy  and  Mathematics,  Harvard  University.] 

B.  A.  GOULD, 

[U.  S.  Coast  Survey,  editor  of  Amer.  Astronomical  Journal.] 

Rev.  Geo.  Jones,  Chaplain  United  States  Navy. 


Yale  College,  New  Haven,  Conn.,  May,  1855. 

The  undersigned  have  seen,  and  examined  in  part,  the  charts  and  observations  on  the  Zodi- 
acal Light  made  by  Rev.  George  Jones,  while  under  your  command,  in  the  Japan  expedition. 

In  our  estimation,  they  are  rich,  various,  reliable,  and  of  great  value,  Tliey  relate  to  a 
grand  subject,  embraced  in  the  discussions  and  inquiries  concerning  the  constitution  of  the  Solar 
System  at  least,  if  not  o,f  the  universe.  Independently  of  any  views  or  theories  respecting  the 
actual  origin  of  the  Lights,  and  the  phenomena  observed  by  Mr.  Jones,  with  such  rare  oppor- 
tunities and  diligence,  we  give  it  as  our  opinion  that  a full  publication  of  the  charts  and  obser- 
vations will  enrich  physical  science,  and  add  to  the  lustre  of  the  expedition,  and  the  enduring 
worth  of  its  history. 

(Signed)  B.  SILLIMAN,  Sen., 

[Emeritus  Prof,  of  Chemistry,  Geology,  &c.] 

JAMES  D.  DANA, 


[Professor  of  Natural  History.] 

DENISON  OLMSTED, 

[Prof,  of  Nat.  Philosophy  and  Astronomy.] 

AY.  A.  NORTON, 

[Professor  of  Civil  Engineering.] 

EDAYARD  C.  HERRICK, 

[Librarian.] 

ALEX.  C.  TAYINING, 


[Late  Prof.  Nat.  Phil,  and  Math,  in  Middlebury  College.] 


Commodore  M.  C.  Perry, 

Commander  of  the  Japan  Expedition, 
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United  States  Naval  Academy, 

Annapolis,  Maryland,  June  21,  1855. 

My  Dear  Sir;  What  I have  already  seen  of  your  remarks  on  the  Zodiacal  Liglit,  makes  me 
extremely  desirous  of  seeing  the  whole.  I hope  all  your  observations  will  be  published,  with 
the  utmost  detail.  We  have  heretofore  had  hut  few  accurate  observations  on  this  Light. 
Vague  and  general  descriptions,  by  different  observers,  at  distant  periods  of  time,  without  the 
aid  of  diagrams,  excejit  in  very  few  instances,  are  all  that  we  possess.  Tlie  exact  outline  pre- 
sented by  the  Liglit,  from  day  to  day,  and  its  position  in  the  heavens,  as  determined  by  the 
stars  near  which  the  outline -passes,  are  obviously  indispensable  in  prosecuting  research  on  it. 
Your  drawings  (if  published  just  as  you  made  them  on  the  spot,  with  the  phenomena  before 
you),  will  supply  these  desiderata,  and  astronomers  will  he  jiut  in  a position  to  judge,  as  they 
might  have  done,  had  they  enjoyed  the  same  rare  opportunities  which  you  not  only  enjoyed,  hut 
so  industriously  improved.  Not  a single  observation  should  he  omitted,  nor  should  any  mere 
abstract  he  made  in  lieu  of  a complete  publication.  We  want  the /acts  just  as  they  are,  and  as 
they  will  he  shown  by  your  faithful  eharts. 

Whatever  theories  may  he  held  with  respeet  to  this  Light,  the  publication  of  your  series  of 
observations  will  be  a most  important  eontrihution  to  scienee,  if  it  will  not,  in  fact,  furnish  the 
means  of  deciding  one  of  the  questions  of  astronomy  heretofore  most  obscure. 

Very  respectfully,  yours, 

WILLIAM  CHAUVENET, 

[Prof,  of  Astronomy,  &c.,  in  the  U.  S.  Naval  Academy.] 

Kev.  George  Jones,  United  States  Navy. 
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Index  of  Times,  Latitudes,  d;c. 


No. 

Date  of  obser- 
vation. 

Latitude. 

Longitude.* 

When  taken. 

Where  taken. 

Remarks. 

1 

1853. 

April  2 
“ 4 

o 

10 

32  N. 

o 

110 

9 E. 

Evening 

do 

At  sea  

2 

16 

18 

54 

51 

22 

110 

36 

...do 

3 

“ 5 

111 

46 

do 

do 

4 

“ 6 

21 

112 

51 

Morning 

do 

5 

“ 7 

22 

18 

114 

10 

Evening 

do 

Hone-  Kone.  flhina. 

6 

“ 8 

22 

18 

114 

10 

do 

do 

7 

“ 9 

22 

18 

114 

10 

do 

- do 

do 

8 

9 

“ 26 

22 

11 

113 

36 

do 

Macao - 

“ 29 

23 

55 

118 

38 

do 

At  sea 

10 

11 

12 

13 

14 

15 

16 

17 

13 

19 

20 

21 

22 

26 

10 

127 

42 

do 

Nana  Kiane.  Loo  Ohoo 

“ 8 

26 

10 

127 

42 

do 

do 

. .do - 

“ 11 

26 

10 

127 

42 

Morning 

do 

_.do 

“ 15 

26 

10 

127 

42 

do 

do 

_ .do 

“ 23 

“ 24 

10 

127 

42 

Evening 

do 

..do 

26 

26 

10 

127 

42 

do - 

_do 

..do 

“ 25 

10 

127 

42 

do 

------do 

. .do 

“ 27 

26 

10 

127 

42 

do 

do - . 

. .do 

“ 29 

26 

10 

127 

42 

do 

do- - - 

..do 

“ 30 

26 

10 

127 

42 

July  1 
“ 2 

26 

10 

127 

42 

do 

do 

..do 

26 

10 

do - - - 

“ 4 

29 

9 

131 

28 

23 

24 

“ 5 

29 

36 

132 

5 

Moining 

do 

“ 5 

30 

47 

133 

35 

Evening 

25 

“ 6 

31 

8 

134 

31 

Morning 

26 

“ 6 

32 

13 

136 

34 

Evening  ... 

do _ . __ 

27 

“ 7 

32 

36 

137 

26 

Morning  . - . 

...  do 

Also  East  Zodiacal  Light 
[in  the  evening. 

28 

“ 7 

33 

50 

138 

53 

Evening 

_ _ do 

29 

“ 8 

12 

139 

44 

.. . -do - - - 

Off  TTrnxra  Ra.v  of  Yedo  Jamn 

30  1 

“ 9 

35 

12 

139 

44  i 

Morning  . 1 

do.  - . 

do  

31  1 

32 

“ 9 

35 

12 

139 

( 

44 

Evening  . J 
do- 

dO---. 

do -------- 

East  Zodiacal  Light  in 
[the  evening. 

33  ^ 

“ 11 

35 

12 

139 

44  i 

Morning  . j 

do 

. - - -do- 

34  5 

35 

“ 13 

35 

12 

139 

1 

44 

Evening  . j 
Morning 

36 

“ 14 

23 

139 

41 

- - , -do 

Tinner  Rav  of  Vedo  

37 

“ 15 

35 

23 

139 

41 

. -do-- - ... 

do - . - 

do 

38 

“ 16 

35 

23 

139 

41 

do 

do 

39 

“ 18 

33 

42 

138 

13 

-.--do 

At  sea 

40 

“ 19 

32 

4 

135 

55 

41 

August  4 
“ 5 

21 

45 

121 

33 

Evening 

do---- 

42 

21 

31 

121 

3 

Morning  - . - 

do * 

Also  East  Zodiacal  Tii.o'ht 

43 

“ 16 

23 

2 

113 

28 

do 

Blenheim  Reach.  Canton  river. 

[in  the  evening. 

44 

“ 17 

23 

2 

113 

28 

45 

“ 26 

23 

2 

113 

28 

Evening 

- - . - --- -do- - - 

_ - - -do 

46 

“ 29 

23 

2 

113 

28 

47 

“ 31 

23 

2 

113 

28 

48 

Sept’r  1 
“ 2 

23 

2 

113 

28 

49 

23 

2 

113 

28 

Morning 

Sf 

52 

« 3 

23 

2 

113 

28  i 

do ) 

Evening  . j 
Morning 

“ 5 

23 

2 

113 

( 

28 

53 

12 

23 

2 

113 

28 

do 

54 

“ 13 

23 

2 

113 

28 

55 

“ 14 

23 

2 

113 

28 

56 

“ 15 

23 

2 

113 

28 

57 

“ 24 

23 

2 

113 

28 

Evening 

do 

do 

58 

“ 27 

23 

2 

113 

28 

59 

“ 28 

23 

2 

113 

28 

60  1 
61  \ 
62  ) 

63  j 

64  [ 

“ 30 

22 

23 

113 

32  \ 

Morning  . [ 

Cumsiugraoon 

China 

■ 

October  1 

22 

23 

113 

32  i 

Evening  . | 
Morning  . [ 

“ 3 

22 

23 

1 113 

1 

32  1 

Evening  - ) 
Morning  . [ 

_-do 

do 

65  j 

1 

Evening  . j 

* The  longitudea,  of  course,  can  have  no  influence  on  the  Zodiacal  Light ; but  I have  thought  that  it  might  interest  the  reader  to  know  In  what  part  of 
the  globe  tlie  observations  were  made. 
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Longitude. 

When  taken. 
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Remarks. 

66 

1853. 
October  4 

o 

22  23  N. 

o 

113 

32  E. 

Morning  .. 

Cumsinginoon,  China 

67 

“ 8 

22  11 

113 

36 

do 

Macao 

68 

“ 18 

22  11 

113 

36 

Evening 

----do - 

69 

“ 19 

22  11 

113 

36 

70 

“ 20 

22  11 

113 

36 

do 

71 

“ 21 

22  11 

113 

36 

do 

329 

“ 21 

22  11 

113 

36 

do 

Moon  Zodiacal  Light 

72 

22 

22  23 

113 

32 

do 

Cumsinginoon,  China 

330 

73 

“ 22 
“ 27 

22  23 

22  23 

113 

113 

32 

32 

do 

- 

do do 

Moon  Zodiacal  Liglit 

74 

“ 28 

22  23 

113 

32 

lii 

“ 20 

22  23 

113 

32  i 

Morning  . ) 
Evening  . j 
Morning  . ) 
Evening  . j 
Morning  . 1 
Evening  . j 
Morning  . . 

/() ) 
ID 

“ 31 

22  23 

113 

32  j 

(8  ( 

79  ) 

80  \ 
81 

Nov’r  1 

22  23 

113 

32  i 

do do -- 

“ 2 

22  23 

113 

1 

32 

do do 

82 

“ 3 

22  23 

113 

32 

Evening 

83 

“ 4 

22  23 

113 

32 

84 

“ 5 

22  23 

113 

32 

85 

“ 8 

22  23 

113 

32 

Morning 

86 

“ 22 

22  18 

114 

10 

Evening 

Morning 

Hong  Kong- 

87 

Dec’r  5 

22  18 

114 

10 

88 

“ 21 

23  4 

113 

26 

Evening 

do 

Whampoa  Reach,  Canton  river- 

89 

“ 28 

22  18 

114 

10 

Hong  Kong 

90  1 

91  f 

92  t 

93  ( 

94 

“ 29 

22  18 

114 

10  i 

Morning  . 
Evening  _ 
Morning  . 
Evening  . 
Morning  .. 

do 



“ 30 

22  18 

114 

- 1 
10  i 

do 

“ 31 

22  18 

114 

1 

10 

95  ) 

96  S 

97  i 

98  \ 

99 

1854. 

January  2 

“ 3 

22  18 

114 

10  i 

do 

do - 

22  18 

114 

1 

10  i 

Evening  . 
Morning  . 

do 

“ 4 

22  18 

114 

1 

10 

Evening  . 

IMoniinor 

do 

100 

5 

22  18 

114 

10 

do_ . - 

do_ 

101 

“ 6 

22  18 

114 

10 

do- 

do 

102 

“ 10 

22  18 

114 

10 

do 

do 

103 

“ 11 

22  18 

114 

10 

___  do 

do 

104 

“ 18 

23  40 

123 

28 

Evening 
do- 

At  sea 

105 

“ 24 

26  10 

127 

42 

Napa  Kiting,  Loo  Choo 

106 

“ 25 

26  10 

127 

42 

do 

do do 

107 

“ 26 

26  10 

127 

42 

(In  _ 

do - -do 

108  1 

109  (■ 

110  1 

112 

“ 27 

26  10 

127 

42  i 

Morning  . 

. .do-  - - - do 

“ 30 

26  10 

127 

42  j 

Evening  . 
Morning  . 

do«  - - do 

“ 31 

26  10 

127 

42 

Evening  . 

TVrf^rninp- 

do do 

113 

“ 31 

26  30 

127 

45 

Evening 

Inland 

114 

Febr’y  1 
“ 2 

26  30 

127 

45 

115 

26  45 

127 

45 

do 

116 

“ 4 

26  33 

127 

54 

do 

do 

331 

“ 14 

35  19 

139 

43 

Evening 

do 

Bay  of  Yedo,  Japan 

Moon  Zodiacal  Light 

117 

“ 15 

35  19 

139 

43 

do do 

332 

118 

“ 15 

“ 17 

35  19 

35  19 

139 

139 

43 

43 

do 

do 

- 

do do 

do do 

Moon  Zodiiical  Light 

333 

“ 17 

35  19 

139 

43 

do 

do do 

Moon  Zodiacal  Light 

119 

“ 18 

35  19 

139 

43 

do 

do do 

334 

“ 18 

35  19 

139 

43 

do 

do do 

Moon  Zodiacal  Light 

120 

“ 20 

35  19 

139 

43 

do 

do do 

121 

“ 21 

35  19 

139 

43 

do 

do do 

122 

“ 23 

35  19 

139 

43 

_ do.  do . . . 

123 

“ 24 

35  25 

139 

41 

do 

do do 

124 

“ 25 

35  25 

139 

41 

do 

do--  - do-  - -- 

125 

126 

JIarcli  6 
“ 7 

35  26 

35  26 

139 

139 

42 

42 

do 

jMorning  ... 

Ort'  Yokahama,  Ba}'-  of  Yedo 

do do 

Joint  sun  and  moon 

127 

“ 18 

35  26 

139 

42 

Evening 

iser- 

18 

20 

21 

25 

27 

28 

29 

30 

1 

17 

17 

18 

20 

21 

22 

24 

25 

26 

27 

28 

29 

6 

8 

15 

15 

16 

17 

19 

20 

22 

23 

29 

30 

2 

5 

8 

21 

22 

24 

27 

29 

29 

30 

1 

4 

5 

6 

7 

8 

13 

14 

14 

15 

18 

19 

20 

21 

22 

24 

24 

25 

25 

26 
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Latitude. 

Longitude. 

When  taken. 

Where  taken. 

Remarks. 

o 

35 

35 

35 

35 

35 

35 

35 

35 

35 

26  N. 

26 

26 

26 

26 

26 

26 

O 

139 

139 

42  E. 

42 

Evening 

_ do  

Off  Yokahama,  Bay  of  Yedo 

do  _ do 

Moon  Zodiacal  Light 

139 

42 

Morning 

do 

do 

Moon  Zodiacal  Light 

139 

42 

Evening 

_do 

do 

139 

42  \ 

Morning  _ 

do 

.do 

139 

1 

42  i 

Evening  . j 
Morning  - ) 

do 

.do 

139 

1 

42  \ 

Evening  . j 
Morning  _ j 

do 

.do 

26 

139 

1 

42 

Evening  _ j 
do  

do 

.do 

26 

139 

43 

Morning 

.do 

_do 

35 

35 

34 

19 

139 

43 

do 

.do 

19 

40 

139 

43 

do  - 

do 

.do 

Moon  Zodiacal  Light-. 

138 

59 

do 

Harbor  of  vSimoda, 
do 

Japan 

34 

40 

138 

59 

do 

.do 

34 

40 

138 

59 

do 

do 

.do 

34 

40 

138 

59 

Morning 

do 

.do 

34 

40 

138 

59 

Evening  . 

do_ 

.do 

34 

40 

138 

59 

do 

do 

do 

34 

40 

138 

59  1 

Morning  . [ 

do 

. do 

34 

40 

138 

59 

Evening  _ \ 
Morning 

do 

.do 

34 

40 

138 

59 

Evening 

do 

.do 

34 

40 

138 

59 

do 

do 

_do 

34 

40 

138 

59 

Morning 

do 

.do 

34 

40 

138 

59 

do 

do 

do 

40 

13 

142 

52 

Evening 

At  sea 

40 

31 

142 

59 

do 

do_ 

]Moon  Zodiacal  Light 

41 

50 

141 

08 

do 

do 

41 

49 

140 

47 

do 

Hakodadi,  Japan 

41 

49 

140 

47 

do 

do 

41 

49 

140 

47 

do 

do 

41 

49 

140 

47  i 

Morning  . | 

do  

41 

49 

140 

1 

47 

Evening  _ j 
Morning 

do 

41 

49 

140 

47  i 

do 1 

do - 

41 

49 

140 

1 

47 

Evening  . j 
Morning 

do 

41 

49 

140 

47 

do 

do-  

37 

34 

141 

59 

do 

At  sea 

34 

40 

138 

59 

do 

Simoda,  Japan 

34 

40 

138 

59 

Evening 

do 

34 

40 

138 

59 

do 

do 

34 

40 

138 

59 

do 

do 

33 

01 

136 

45 

do 

At  sea.  in  the  Macedonian 

30 

26 

136 

52 

Morning 

do 

_do 

28 

33 

136 

21 

Evening 

do 

.do 

28 

22 

138 

18 

Morning 

do 

_ do 

27 

35 

136 

08 

do 

do 

_do 

28 

51 

132 

00 

do 

do 

.do 

29 

50 

1.30 

49 

do 

do 

_do 

29 

18 

129 

37 

do 

do 

.do 

28 

56 

127 

52 

do 

do 

.do 

29 

14 

126 

26 

do 

do 

.do 

25 

09 

121 

46 

Evening 

Kelnrio*.  Island  of  Formosa 

25 

09 

121 

46 

do 

do 

.do 

25 

09 

121 

46 

do 

do 

.do 

Moon  Zodiacal  Light 

25 

09 

121 

46 

do 

--do 

.do 

25 

09 

121 

46 

do 

do 

.do 

25 

09 

121 

46 

25 

09 

121 

46 

25 

09 

121 

46 

do 

do 

.do 

25 

09 

121 

46 

do 

_do 

25 

39 

121 

37 

Morning 

At  sea 

25 

38 

120 

39 

Evening  

do 

25 

31 

120 

41 

Morning 

do 

25 

00 

120 

28 

‘ Evening 

- do. 

24 

24 

120 

04 

Morning 

do 

Dser- 

29 

31 

t 1 

4 

12 

17 

18 

21 

21 

22 

22 

23 

23 

24 

25 

26 

28 

29 

31 

4 

12 

12 

13 

14 

16 

19 

20 

20 

21 

23 

27 

28 

30 

11 

12 

14 

16 

16 

16 

17 

18 

20 

21 

21 

23 

25 

30 

1 

11 

13 

20 

20 

21 

22 

25 

27 

28 

29 

7 

8 

9 

11 

12 

13 

15 

16 

18 

18 

19 

19 
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Latitude.  Longitude.  When  taken. 


Where  taken. 


Remarks. 


20  41  N. 

19  29 
18  35 
17  48 
14  36 
14  19 
14  22 
14  27 
14  44 

14  46 

15  45 

16  00 

17  59 

18  36 

20  47 

21  00 
22  18 
22  18 
22  18 
22  18 
22  15 

22  14 

23  04 

24  05 

27  31 

29  50 

32  06 

33  27 

33  54 

34  40 
34  40 
34  40 

34  40 

35  24 

35  33 
33  46 
33  16 
33  16 
33  01 
31  52 

30  41 

28  05 

25  58 
24  49 
21  18 
21  18 
21  18 
21  18 
23  52 

26  31 

36  17  • 

36  54 

37  16 

37  48 

38  02 
38  02 
38  02 
38  02 
38  02 
38  02 
38  02 
38  02 
38  02 
37  48 
37  48 
37  21 
33  58 

31  43 
31  02 

29  39 


o 


114 

54  E. 

116 

22 

119 

32 

116 

31 

121 

02 

120 

40 

119 

52 

117 

16 

117 

12 

117 

11 

116 

36 

116 

26 

115 

42 

115 

26 

114 

32 

114 

18 

114 

10 

114 

10 

114 

10 

114 

10 

115 

04 

115 

18 

116 

47 

118 

41 

124 

23 

131 

31 

135 

08 

137 

40 

138 

01 

138 

58 

138 

58 

138 

58 

138 

58 

I 165 

16 

169 

18 

1 175 

52 

178 

21  W. 

177 

28 

174 

49 

171 

28 

167 

45 

164 

24 

161 

58 

160 

41 

157 

55 

157 

55 

157 

55 

157 

55 

152 

34 

147 

27 

126 

51 

125 

00 

123 

33 

122 

21 

122 

07 

122 

07 

122 

07 

122 

07 

122 

07 

122 

07 

122 

07 

122 

07 

122 

07 

122 

21 

122 

21 

122 

45 

120 

26 

120 

03 

119 

23 

117 

20 

Morning At  sea 


do do 


do 

do 

...do 

Evening 

do 

Manila 

At  sea 

do 

do ' 

Morning ^ 

Ev'ening 1 

...do ' 

do 

Morning ' 

Evening 

do 

do 

Morning 

Evening* 

Morning do 

Evening ^ do 

Mortiine'  _ _ do 

do 

Hfmp"  T\ong,  China . . . 

do 

do do 

do 

. . . . _ -do do 

do 

.do do 

Evening 

-—do 

do 

At  sea,  in  the  Mississippi 

do do 

Moon  Zodiacal  Light 

do 

...  do - - - do  - - 

Morning 

do do 

do 

.do  ---- -do- ------ - 

Evening 

Morning 

. . . do  ..  . do  

Evening 

Morning 

Simoda,  Japan ....... 

. . do.  _ - - 

do.r 

do 

Evening 

_do 

At  sea.  ..  ..  

do 

do - - - 

_do.  _ . _ * 

do - 

Morning 1 do  

1 Duplicate  day 

Evening ‘ do 

Morning 



Evening 

do 

Morning 

Honolulu,  Sandwich  Islands  .. 
do  . . . _do  - 

. _ do_  

do do 



Evening 

do 

At  sea 

.do.  . . - 



Evening 

Morning 

Sa,n  Franrisro,  California  

..do 

. do  * - 

do 

Evening  ... 

do  

do 

::: 



do 

San  Frannisoo  . _ 



do 

Morning 

* ” 

--- 

Morning 

Evening 

do 
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No. 


Date  of  obser- 
vation. 


Latitude. 


Longitude. 


When  taken. 


Where  taken. 


Remarks. 


261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 

284 

285 

286 

287 

288 
341 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

300 

301 

302  I 

303  ) 

304  ij 
.305  P 

306 

307  j 

308  ( 

309  : 

310 

311  : 

312 

313  I 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 
.328 


1854. 
Dec'r  20 

“ 20 
“ 21 
“ 22 
“ 22 
“ 25 

“ 25 

“ 26 
“ 28 
“ 29 

“ 30 

1855. 
Janu’y  1 

“ 5 

“ 6 
“ 8 
“ 9 

“ 10 
“ 11 
“ 12 
“ 15 

“ 17 

“ 18 
“ 18 
“ 19 

“ 20 
“ 22 
“ 23 

“ 30 

Feb’y  3 
“ 6 
“ 7 

“ 8 
“ 9 

“ 12 
“ 19 

“ 21 
“ 22 
“ 23 

“ 28 
March  1 
“ 13 

“ 15 

“ 16 

“ 17 

“ 20 
“ 21 

“ 23 

“ 24 

“ 26 
“ 28 
“ 29 

4 
9 

10 
11 
13 

13 

14 
14 
16 
16 

17 

18 
18 
19 
21 


April 


o ' 

28  50  N. 
26  51 
25  58 
23  16 
21  49 
17  21 
16  31 
15  59 
13  18 
11  38 
10  46 

7 27 

8 47 
8 47 
8 47 
8 47 
8 47 
8 47 


07 

21 

54  S. 

40 

07 

57 

52 


12  46 
14  44 
29  07 
33  01 
33  01 
33  01 
33  01 
33  01 
35  41 

51  57 
5.3  38 
53  38 

52  28 
40  51 
39  11 
22  55 
22  55 

22  55 

22  55 
22  55 
22  55 


1 37  N. 
11  12 
13  05 
15  09 
18  05 
20  09 
20  59 
22  31 
25  28 
27  04 
27  59 
30  30 

32  10 

33  12 
37  38 


116  43  AV. 
115  27 
114  48 
112  20 
110  39 
103  17 
100  24 
100  24 
94  44 
92  03 
89  31 

85  39 
79  31 
79  31 
79  31 
79  31 
79  31 
79  31 

79  26 

80  37 

81  53 

82  20 
82  14 
81  52 
80  33 
79  28 
78  51 
72  49 
71  41 
71  41 
71  41 
71  41 

I 71  41 
! 73  59 
75  58 
70  53 
70  53 
67  29 
57  21 
57  12 
43  06 
43  06 

I 43  06 
j 43  06 
I 43  06 
43  06 


Morning 

Evening 

Morning 

...do--. 

Evening 

Morning 

Evening 

Morning 

do 

do 

do 


At  sea 
...do.. 
...do.. 
...do.. 
. . . do . . 
...do.. 
...do.. 

do.. 

...do.. 

do.. 

. ..do.. 


Joint  sun  and  moon 


Evening  — 

Taboga,  Bay  of  Panama  - - 

- . - -do - - -do. - 

Morning 

Evening 


-do. 

-do. 


Morninp* 

do  

Mornin.o*  . 

do 

do 

do__. 

. . do 

...do - 

Evening 

Valparaiso,  Chili 

Moon  Zodiacal  Light 

do.  _ 

do 

1 do 

i do 

_do 



1 do j At  sea 

[ do 

Morning 

Straits  of  Magellan * 

do 

do 

Evening 

....do... 

Morning 

Evening 

Morning 

Evening 

Morning 

do 

Evening 


-do. 

-do. 


-j  Rio  de  Janeiro,  Brazil 
do do.. 


■4 


37  37 
45  51 

47  20 

48  56 
51  25 

53  19 

54  09 

55  46 
69  19 

61  35 

62  26 
65  39 

67  16 

68  16 
73  09 


Evening 

do 

do 

do 

Morning 

Evening 

Morning 

Evening 

Morning 

Evening 

Morning 

do 

Evening 
Morning 
do 


do 

i 

do !. 

do__-- 

do ■ 

22  55 

43  06 

Morning 

22  55 

43  06 

do.r 

22  08 

39  26 

do 

At  sea 1 

19  32 

36  13 

17  24 

' 35  10 

...do i 

-do. 

-do. 

-do. 

-do. 

-do. 

-do. 

-do- 

-do. 

-do. 

-do. 

-do. 

-do. 

-do. 

-do. 

-do. 


No. 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 
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Date  of  observation. 

Latitude. 

Longitude. 

When  taken. 

1685. 

O ' 

0 ' 

Febru’y  27 

48  51  N. 

2 22  W. 

Evening 

March  22 

48  51 

2 22 

do 

April  2 1 

48  51 

2 22 

do 

Septem’r  9 

48  51 

2 22 

Morning 

“ 27 

48  51 

2 22 

do 

Novem’r  27 

48  51 

2 22 

do 

Decern’ r 4 

48  51 

2 22 

do 

“ 25 

48  51 

2 22 

Evening 

1687. 

March  7 

48  51 

2 22 

do 

October  15 

48  51 

2 22 

Morning 

Novem’r  14 

48  51 

2 22 

do-- 
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THE  CHART. 


When  the  publication  of  tliis  work  bad  been,  decided  on,  I tried,  in  company  with  a friend  at 
the  head  of  one  of  our  observatories,  a variety  of  other  star-charts,  to  see  how  they  would  answer 
for  the  purpose ; and  we  finally  came  to  the  conclusion  that  my  original  plan — that  is,  on  Mer- 
cator’s projection,  with  the  ecliptic  for  the  straight,  or  central,  and  guiding  line— was  the  only 
eligible  one.  I determined,  however,  to  construct  the  chart  anew ; and,  for  the  purposes  of 
greater  correctness,  procured  from  London  an  eighteen-inch  globe  by  Maltby  & Son,  “manufac- 
tured and  published  under  the  superintendence  of  the  ‘ Society  for  the  Diffusion  of  Useful 
Knowledge’;”  and  from  this,  but  chiefly  from  the  old  globe,  which  I had  so  well  proved,  the 
present  charts  are  constructed.  In  preparing  such  charts,  I had  no  other  resort  than  globes ; 
for,  with  few  slight  exceptions,  the  published  tables  of  the  positions  of  stars  give  only  their 
right  ascensions  and  declinations;  and  to  convert  these,  by  calculations,  into  latitudes  and 
longitudes,  would  have  required  more  time  than  I could  afford.  This  method  of  constructing 
the  charts  is  sufficiently  accurate  for  our  purj)ose. 

Indeed,  I soon  found  that,  in  the  publication  of  this  work,  where  I had  no  choice  of  circum- 
stances, any  hope  of  perfect  accuracy  was  not  to  be  indulged;  and  I had  to  be  satisfied  with 
doing  the  best  that  I could.  The  charts  were  cut  on  wood ; and  its  subsequent  unequal  shrink- 
age, together  with  shrinkage  in  stereotyping,  must  be  the  excuse  for  some  defects  in  the  plates, 
which  the  reader  will  discover,  but  which,  I think,  will  not  be  found  in  any  way  to  affect  seri- 
ously the  results.  As  to  the  lines,  themselves,  of  the  Zodiacal  Light,  I did  not  leave  one  of 
them  to  the  risk  of  such  mistakes  as  unfamiliarity  with  the  subjeet  might  produce;  but,  after 
the  plain  stereotype  plates  had  been  prepared,  I drew  every  line  on  them  myself,  the  boundaries 
of  the  Zodiacal  Light,  horizons,  zenith  lines,  &c.;  and  the  engraver  then  following  after,  he 
has,  I believe,  given  them  with  entire  fidelity.  I can  thus  assert  that,  for  attaining  accuracy, 
no  pains-taking  on  my  own  part  lias  been  spared. 

Any  one,  who  attempts  to  construct  a star-chart  from  published  materials,  will  find  many 
difficulties  in  his  way.  Of  seven  or  eight  of  the  best  authorities  to  which  I referred,  as  to  the 
magnitudes  of  stars,  no  two  were  agreed;  indeed,  the  discrepancies  were  so  great,  that  the  more 
I consulted,  even  standard  authorities,  the  more  embarrassed  and  uncertain  I became ; and  I 
finally  came  back  to  my  old  9-inch  globe,  which  I had  so  long  and  thoroughly  tested,  and  on 
tlie  general  accuracy  of  which  I knew  I could  rely.  In  my  charts,  Bellatrix  is,  however,  put 
down,  by  some  inadvertence,  as  a star  of  the  first,  instead  of  the  second  magnitude;  No.  8 Ceti 
has,  from  the  same  cause,  a latitude  less  by  40"  than  it  ought  to  have.  Doubtless  there  are 
many  other  defects  in  the  charts,  respecting  which  I can  only  say  that  I have  done  the  best  for 
accuracy  that  my  circumstances  would  allow.  I trust,  however,  that  none  will  be  found  of 
sufficient  importance  to  impair  any  one’s  confidence  in  the  results  here  offered  to  the  public, 
Tlic  numbers  given  to  the  stars,  when  such  are  adduced,  are  those  which  I found  on  the  S-ineh 
globe. 
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INTRODUCTION 


THE  LINES  ON  THE  CHARTS,  &c. 


Represents  the  sun  in  its  position  at  the  time  of  observation. 
Star  of  the  first  magnitude,  8 rays. 

Star  of  the  second  magnitude,  7 rays. 

Star  of  the  third  magnitude,  6 rays. 

Star  of  the  fourth  magnitude,  5 rays. 

Star  of  the  fifth  magnitude,  4 rays. 


The  central,  straight  line,  up  and  down  the  page,  is  the  ediptic  (consult  chart  No.  1),  the 
guiding  line  in  these  charts.  The  scales  of  degrees,  at  the  bottom  and  sides  of  the  plate,  are 
those  of  latitudes  and  longitudes. 

The  upward  line,  curving  about  the  ecliptic,  is  the  equator.  (See  also  chart  No.  1.) 


The  lines  across  the  plates,  mostly  towards  the  bottom 
of  the  plate,  either  full,  or  composed  of  full  lines  and 
dashes,  represent  the  spectator’s  horizon  at  the  times 
specified. 


The  line  with  dots,  towards  the  top  of  the  plate,  shows  the  course  of  the  spec- 
tator’s zenith  during  the  observations,  his  zenith  point  at  each  observation  being 
noted.  The  object  is  to  show  his  relative  positions  toward  the  ecliptic  or  plane  of 
the  nebulous  ring,  during  this  period.  Where  there  is  hut  one  observation,  his 
zenith  is  denoted  by  a dot  with  a circle  around  it ; the  time  also  being  specified. 


The/wK  lines  which  pass  upward  on  the  chart,  curve 
over  and  return  again,  are  the  boundaries  of  the 
Stronger  Zodiacal  Light,  at  the  times  noted  with  each. 
In  some  instances,  the  apex  is  omitted. 
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The  lines  of  dashes,  drawn  in  the  same  general  course 
as  the  preceding,  are  the  lines  of  a dimmer  Light  border- 
ing the  Stronger,  as  if  from  a more  diffuse  portion  of 
the  nebulous  matter  lying  beyond  the  central  or  more 


condensed  part.  It  is  called,  in  my  notes,  the  Diffuse  Light. 


On  some  of  the  charts  are  zigzag  lines,  showing  the 
extent  of  a very  effulgent  light  at  the  base  of  the 
Stronger  Light.  Its  boundaries,  at  the  upper  part,  were 
not  very  decidedly  marked,  yet  sufficiently  so  to  enable 
me  to  get  them  with  a good  degree  of  reliability. 

Still  beyond  the  Diffuse  Light,  there  was,  on  some  oc- 
casions, an  appearance  which  seemed  not  to  he  exactly  a 
positive  light,  but  rather  as  if  the  sky  was  paled,  or  was 
a little  less  dark  than  beyond.  The  boundaries  of  this 
are  noted  by  dotted  lines.  I consider  this,  however,  only  as  from  the  outmost  and  most  attenu- 
ated portion  of  the  nebulous  ring,  now  making  itself  visible,  in  consequence  of  the  ring  being 
brought  more  laterally  to  the  eye  than  before.  Such  dots  are  also  sometimes  used  at  the  apex 
of  the  lines  for  the  Stronger  Light,  and  mean,  there,  a light  scarcely  perceptible  by  the  eye. 

Lines  of  dashes  and  dots  combined,  represent  the 
boundaries  of  the  Zodiacal  Light  as  showing  itself  deep 
in  the  night,  from  about  11  o’clock  till  1.  This  Light 
was  in  appearance  like  the  Diffuse  Light  in  its  dimmer 
aspects,  but  had  lower  and  narrower  boundaries  ; and  I have  chosen  a distinct  mark  for  it,  in 
order  to  prevent  the  confusion  which  I found  would  arise  on  my  charts,  when  the  Diffuse  Light 
itself  appeared. 

The  full  lines  on  the  charts,  with  letters  of  the  alphabet  attached,  are  boundaries  when  the 
Stronger  Light  was  subject  to  pulsations,  or  risings  and  sinkings  of  the  Light,  as  noted  on  the 
opposite  page. 

When  lines  run  into  each  other,  as  in  No.  90  and  passim,  the  common  line  must  be  considered 
as  belonging  to  both  observations,  as  far  as  the  horizon  will  admit. 

Sometimes  the  charts  are  too  small  to  admit  the  zenith  points,  or  the  sun.  In  that  case, 
their  position  is  given  in  the  annotations  opposite. 


In  making  out  the  horizon  lines,  &c.,  for  Cassini’s  observations,  I allowed,  for  the  annual 
precession  of  the  equinoxes,  50|^",  or  2°  22'  since  1685. 

The  reader  will  easily  make  out  the  N.  and  S.  directions  in  these  plates.  In  the  evening 
observations.  North  is  at  his  right  hand ; in  the  morning,  at  liis  left. 

The  time  used  in  these  annotations  is,  uniformly,  mean  time.  I had  to  take  my  reckoning 
from  the  timepiece  at  the  cabin  door,  which,  especially  in  our  rapid  transitions  E.  or  W.,  was 
sometimes  in  error  by  a few  minutes.  But  this  was  of  little  consequence.  The  relative  periods 
during  the  observations  were  of  more  importance,  especially  in  noting  the  pulsations:  and  in 
these  I was  very  particular;  so  that  the  relative  periods  may  be  fully  depended  upon. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


[It  was  my  intention  to  have  this  series  of  published  charts  commence  in  June,  1853;  but  the  singular  sliding  over  of  the  Zodiacal  Light,  bodily, 
as  the  night  advanced,  and  also  its  great  inclination  to  the  ecliptic,  as  shown  in  these  observations  in  April,  have  induced  me  to  take  them  from  the 
rejected  matter,  and  to  give  them  insertion.  The  ■whole  of  May  (being  at  the  change  of  monsoons)  was  cloudy,  and  did  not  give  me  a single  reli- 
able observation. 

From  June  7th,  the  series  goes  on  in  unbroken  order  until  our  arrival  at  home.] 


No.  1. 

APRIL  2d,  1853  : Eveniko. 

Latitude  10°  32'  N.:  Longitude  110^  9'  E. 

Sun  set  6A. 

, Stronger  Light  | j-  Diffuse  Light  probably**  at  C/i.  48m. 

It  is  beginning  to  be  difficnlt  to  get  the  northern  boundary  of  the  Diifiise  Light,  in  consequence  of  its  being  so  near 
the  Milky  Way.  It  is,  however,  I believe,  correctly  given  in  the  chart.  The  horizon  is  now  hazy  almost  every 
evening,  and  the  Zodiacal  Light  cannot  be  made  out  for  four  or  five  degrees  above  its  line. 

In  the  early  part  of  the  evening,  the  boundary  of  the  Stronger  Light  was  as  marked  in  the  chart  at  a a.  When 
I went  out  again,  at  I’'  15“,  the  light  appeared  to  have  changed,  bodily,  over  to  the  left,  and  was,  as  far  as  I could 
judge,  after  careful  observation,  at  the  boundary  h h;  by  7’*  50“  it  seemed  to  have  again  changed,  and  it  now  appeared 
to  be  bounded  by  the  line  c c.  I never  before  noticed  any  changes  of  this  character. 


* The  exact  time  not  noted  in  my  records. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  2. 

APRIL  4th,  1853  (3d  was  Sunday) : Evexino. 

Lat.  ICO  54'  N.:  Lon.  110°  36'  E. 

Sun  set  6A.  lOm. 

Stronger  Light  | | Diffuse,  probably  at  7h.  10m. 

The  upper  end  of  the  Diffuse  portion  of  the  Zodiacal  Light  is  now  lost  in  the  Milky  Way;  it  is  also  so  dim  now, 
that  I find  great  difficulty  in  getting  its  boundaries.  I thought  again  this  evening  that,  as  time  passed,  the 
Stronger  Light  appeared  to  slide  bodily  over  toward  the  south.  I have  given  its  boundaries  as  they  seemed  to  be  at 
the  times  specified  in  the  chart. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  3, 

APRIL  5th,  1863  : Evening. 

Lat.  18°  51' N.:  Lon.  111°  46' K. 

Sun  set  6 A.  llm. 

f 6h.  50m.  1 
I 7 15 

Stronger  Light  -^7  30  ^ Diffuse,  probably  at  6h.  50m. 

7 45  I 

U 0 J 

The  evening  was  favorable  for  observations.  The  Zodiacal  Light  began  to  show  itself  soon  after  O’*  39“.  There 
is  noio  scarcely  a doubt  in  my  mind  that  the  Stronger  Light  changes  its  place,  bodily,  during  the  evening.  At  first,  at 
6''  50“,  it  was  bounded  by  the  line  a a,  a.  When  I Avent  out  again,  to  observe,  at  7'“  15“,  it  had  changed,  and  its 
boundary  Avas  at  b b b;  at  7‘'  30™,  it  had  brought  its  boundary  to  c c c;  and  at  7*'  45™,  io  d d d.  At  8,  it  had  got 
still  further  to  the  left,  and  Avas  as  given  in  the  chart  at  e e e,  its  right  border  being  about  Saturn ; but  at  this  last 
obseiwation  the  light  Avas  A^ery  dim.  At  8 o’clock,  and  for  some  time  previously,  the  Diffuse  Light,  oAmr  toAvards 
Algol,  had  faded  entirely  aAvay. 
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No.  4. 

APRIL  Cth,  1853  : Mor.m.sO. 

Lat  210  22'  N.:  Lou.  1120  57'  E. 

Sim  ro.se  6/i.  52m. 

Diffuse  Light  at  4 o’clock. 

Nose  oarlj.  The  Zodiacal  Light  already  to  he  seen  at  3'‘  10“,  hut  was  near  the  horizon.  At  4^,  it  was  high 
enough  to  give  a distinct  outline;  hut  I was  haffled  hy  numerous  flitting  cirri,  and  could  not  get  boundaries  of  the 
Stronger  Light.  That  given,  I helieve  may  he  fully  depended  on. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  5. 

APRIL  7th,  1853  : Evening. 

Lat.  220  18'  N.  Lon.  IHO  lO'  E. 

Sun  set  6h.  ISm. 

Stronger  and  Diffuse  Light  at  8 o’clock. 

Last  evening  cloudy;  so  also  tLis  morning.  This  evening  I was  prevented  from  observing  till  8 o’clock.  At 
that  time,  the  Zodiacal  Light  was  partly  obscured  by  a cloud ; hut  I was  able  to  get  its  outline.  I thought,  at  one 
time,  that  the  Diffuse  Light  crossed  the  Milky  Way,  and  made  itself  perceptible  above — as  liigh  up  as  Castor  and 
Pollux;  hut  on  calling  a quartermaster  to  look  also,  he  could  not  make  it  out  higher  than  the  Milky  Way;  so  I let 
it  pass. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  6. 

APRIL  8th,  1853 : Evening. 

Lat.  220  18'  n.;  Lon.  114°  10' E. 

Sun  set  6A.  14to.  ' 

Stronger  Light  | j-  Diffuse,  8^. 

Clouds  in  the  morning.  This  evening  was  cloudless,  hut  rather  hazy,  and  the  observation  was  not  entirely  satis- 
factory. I have  put  down  the  Light  as  it  appeared  to  me ; but  I cannot  offer  these  lines  as  fully  reliable. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  7. 

APRIL  0th,  1853  : Evenixo. 

Lat.  220  18' N.:  Lon.  1140  10' E. 

' Sun  set  C)’i.  14m. 

Stronger  Light  | | Diffuse,  7/i.  15m.. 

Clouds  in  tlie  morning.  This  evening,  just  along  the  horizon,  hazy;  hut  otherwise  a good  night  for  observation. 
In  the  early  part  of  the  evening,  the  outlines  of  the  Stronger  Light  were  at  a a a;  tlie  Diffuse  is  marked  also  on 
the  chart.  AVishing  to  make  this  evening’s  observation  a particularly  careful  one,  on  account  of  this  singular  sliding 
over  of  the  light,  I called  two  of  the  quartermasters,*  separately,  and  asked  them  to  toll  mo  where  the  Stronger 
Light  was,  without  putting  any  leading  questions  to  them,  or  telling  them  my  object.  Tlie  first  replied:  ‘‘It  is 
considerably  brighter  to  the  right  of  that  star  (Saturn)  than  it  is  to  the  left;  that  star  is  its  left-hand  limit.  * * * 

Oh!  yes,  sir,  the  principal  partis  on  the  right  of  it,”  (Saturn).  The  other,  to  my  question  where  the  brightest 
part  was,  replied:  “Well,  I fancy  it’s  to  the  right  of  that  star  (Saturn).  Yes;  that’s  the  brightest  place,  right 
under  that  group  of  stars,  (Pleiades,)  and  to  the  right  of  that  star”  (Saturn).  This  was  at  7'’ 20™.  At  7'' 45“  I 

called  them  again,  and  also  Dr.  , and  asked  them  separately.  Dr.  described  the  outlines  in  the  sky, 

and  I drew  them  on  the  chart  at  5 5 5 by  his  description.  The  two  quartermasters  gave  the  same  boundary.  It 
corresponded  also  to  my  own  views  of  the  case. 

I think  all  these  outlines  may  he  fully  relied  on.  I notice,  also,  that,  as  the  evening  advances,  the  Diffuse  Light  on 
the  right  of  Arietis,  and  so  up,  entirely  disappears.  I have  thought  so  for  several  evenings;  this  evening  it  was 
decidedly  so. 

[Brooklyn,  May  26,  1856.  These  lateral  changes  of  the  Avhole  body  of  the  Stronger  Zodiacal  Light  are  very 
remarkable.  I cannot  see  any  room  for  mistake;  as  there  might  have  been,  had  the  Light  been  more  inclined  to  the 
horizon.  But  the  horizon  and  ecliptic  made  nearly  a right  angle.  My  own  change  of  place,  as  respects  the  ecliptic, 
during  the  interval  of  observations,  does  not  meet  the  case.  The  great  inclination  of  the  Light  to  the  ecliptic  is  also 
noteworthy.  This  latter  circumstance  appears  also  in  the  obserAuitions  of  March  30th  and  31st,  1853;  on  which 
occasions,  however,  I noted  only  the  Diffuse  Light.] 

* It  may  be  well  to  say  to  landsmen,  tliat  quartennasters  are  among  tlie  liighcst  petty  oflicers  in  our  ships.  'They  are  taken  from  the  oldest  and 
most  reliable  among  the  seamen.  In  port,  one,  and  at  sea,  two,  of  them  must  always  be  on  deck,  day  and  night,  on  watch  or  other  duty. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  8. 

APRIL  26th,  1853  : Evening. 

Lat.  220  11'  N.  : Lon.  113°  36'  E. 

Sun  set  6/(.  22m. 

Diffuse  Light  at  8/( 

We  have  much  cloudy  weather  now,  owing  to  the  change  of  monsoons.  Had  an  observation  on  the  evening  of  the 
11th,  hut  the  Zodiacal  Light  was  so  faint  that  I have  not  thought  it  best  to  give  a distinct  chart  for  it.  The  moon 
also  interfered  that  evening  till  at  8**  lO”,  when  it  got  into  a fog-hank  near  the  horizon ; at  that  hour,  though  the 
Zodiacal  Light  was  dim,  I could  see  that  the  boundaries  of  the  stronger  portion  were,  as  on  the  preceding  evenings; 
the  left-hand  boundary  being  at  Aldebaran,  and  the  right,  grazing  the  southern  portion  of  the  Pleiades.  At  S'"  30“ 
the  Light  could  scarcely  be  made  out  at  all ; and  I could  not,  at  any  time,  get  the  boundaries  of  the  Diffuse  Light. 

From  the  11th  till  this  evening,  cloudy  weather.  To-night  I was  continually  troubled  by  flying  clouds,  but  the 
boundaries  of  the  Diffuse  Light  were  tolerably  distinct.  After  8 o’clock,  nothing  could  be  had  reliably. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


■ 'iCA 


No.  9. 

APRIL  29ih,  1853  : EvExisn. 

Lat.  230  55'  N.:  Lon.  1 18°  38'  E. 

Sun  set  6/i.  23fn. 

Stronger  and  Diffuse  Light  at  7/i.  30/«. 

Cloudy  weather  since  last  date  till  this  evening,  when  the  sky  was  quite  clear,  allowing  me  to  have  a good  ohser- 
vation.  I could  not  observe,  this  evening,  that  the  Stronger  Light  changed  to  the  left,  as  previously  noted;  hut  if 
this  is  the  fact,  the  Milky  Way  would  make  it  difficult  to  be  observed.  At  S'"  80“,  the  Light  was  still  visible,  but 
was  too  dim  to  give  outlines. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  10. 

JQNE  7th,  1853  : Evimning. 

Lat.  260  10'  N,:  Lon.  127°  42'  E. 

Sun  set  6h.  461m. 

Stronger  and  Diffuse  Light  at  8h.  20m. 

Since  April  29th,  clouds  or  the  moon  interfered  uniformly  till  last  evening,  which  tvas  on  Sunday.  This  evening 
had  a very  clear  sky,  and  I observed  carefully ; hut  I found  it  difficult  to  get  boundaries,  as  they  do  not  now  have  their 
usual  distinctness  in  the  sky. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  1 1 . 

JUNE  8th,  1853  ; Evening. 

Lat.  26°  10'  N.  ; Lou.  1270  42'  E. 

Sun  set  GA.  47w. 

Diffuse  Light  at  8A.  30m. 

Had  a view  of  Zodiacal  Light,  hut  a brief  one;  for  clouds  soon  intervened,  and  so  remained. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Clouds  last  evening, 
a fair  observation. 


No.  12. 

JUNE  11th,  1853  : Mornina. 

Lat.  2GO  10'  N.  : Lon.  127°  42'  E. 

Sun  rose  at  a/i.  llnj. 

Stronger  and  Diffuse  Light,  [time  not  recorded,  but  probably  at  ?>h.  30m.] 

Tills  morning  I found  the  Milky  Way  interfering  with  the  northern  termination,  but  bad 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  13. 

JUNE  15th,  1853  ; Moexing. 

Lat.  260  10'  N.:  Lon.  127°  42'  E. 

Sun  rose  5h.  12m. 

Stronger  and  Diffuse  Light  [probably  at  3 o’clock]. 

Rose  at  2’’  30“.  The  view  was  not  very  satisfactory,  owing  to  the  strong  inclination  of  the  ecliptic  to  the  horizon 
Saw  a remarkable  falling  star.  It  moved  with  about  half  the  swiftness  usual  with  such  bodies ; had  a long  tail, 
say  about  5°  in  length,  and  looked’  exactly  like  a comet.  Its  motion  was  in  the  line  of  a great  circle.  By  and  by, 
the  star  or  nucleus  exploded  and  formed  into  three  bright  - specks,  strung  lengthwise  in  a line  with  its  motion  and 
tail.  Then,  after  a little  while  all  disappeared  together. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


27 


28 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  14. 

JUNE  23d,  1853  ; Evening. 

Lat.  26°  10'  N.;  Lon.  127°  42'  E. 

Sun  set  at  GA.  601m. 

Stronger  Light  at  Sh.  30m.  and  9/i.  Diffuse  at  8/i.  30m, 

Am  carefully  on  the  lookout  for  the  Zodiacal  Light,  hut  clouds  and  the  moon  have  interfered.  This  evening,  got 
a view,  and  found  the  light  had  apparently  some  new  characteristics.  The  twilight  is  long,  and  it  is  not  till  S'*  30“ 
that  I can  make  out  the  outlines.  The  Stronger  Light,  at  S'*  30“,  seemed  to  stretch  away  to  the  northward,  so  as  to 
reach  70°  along  t];e  horizon.  Its  right  extremity,  however,  had  the  look  of  a hard  sky,  not  the  gauzy  appearance 
of  the  Zodiacal  Light.  It  was  very  distinct.  At  9'*  the  Stronger  Light  had  ascended,  extending,  however,  as  before, 
70°  along  the  horizon.  The  Diffuse  Light  is  very  faint,  and  can  he  recognized  only  by  the  dimming  of  the  stars 
behind  it  : it  required  a great  many  trials  in  order  to  get  its  boundaries. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


30 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


\ 


No.  15. 

JUNE  24th,  1853  ; Evenisq. 

Lat.  26°  10'  N.:  Lon.  127°  42'  E, 

Sun  set  6h.  51m. 

Stronger  Light  at  87i.  30ro.  Diffuse  at  8/i.  30m. 

9 0 

9 30 

10  0 

Had  a good  view  of  the  Zodiacal  Light,  and  have  given  its  boundaries  in  the  cliart.  At  10  o’clock,  the  Stronger 
Light  extended  upward  in  an  unusual  manner;  I have  copied  its  boundaries  as  they  appeared  to  me.  The  Diffuse 
Liglit  can  now  scarcely  he  made  out. 

It  is  possible  that  my  watching  the  eastern  and  ivestern  portions  of  the  sky  more  intently  than  the  rest  gives  mo 
the  impression  that  there  are  more  falling  stars  in  tiiose  directions  than  in  any  other;  but  so  it  seems  to  me. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  IG.  • 

JUNE  25th,  1853  : Evening. 

Lat.  2GO  10'  N.:  Lon.  127o  42’  E. 

Sun  set  6h.  51m.. 

Stronger  Light  at  8/i.  30ni.  and  Oh.  Diflfuse  [time  not  recorded.] 

Had  a very  good  observation.  At  10  o’clock  tbe  Zodiacal  Light  was  still  very  distinct. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  17. 

JUNE  27th,  1853,  (Monday)  : Evening. 

Lat.  260  10'  N.:  Lon.  12’7o  42'  E. 

Sun  set  6A.  bl^m. 

Stronger  and  Diffuse  Light  at  8h.  30m.  and  lOA.  30m. 

Sun’s  Longitude,  95°  39'. 

I suspected,  from  some  glances  at  the  Zodiacal  Light,  last  evening,  that  I was  giving  it  a too  contracted  houndaryj 
and,  this  evening,  determined  on  a very  careful  observation,  as  the  evening  was  very  fine,  atmosphere  very  clear,  and 
the  sky  unusually  brilliant.  After  looking  carefully  myself,  I called  one  of  the  oldest  of  the  quartermasters,  and, 
drawing  his  attention  to  the  light,  I said:  “You  observe  that,  over  there  (pointing  to  the  northward),  the  sky  is 
bluer  and  darker.”  He  said  “Yes.”  “ You  observe  also,  that  up  here  (along  the  ecliptic),  the  stars  are  not  so 
bright  as  in  the  parts  you  have  just  been  looking  at.”  To  this  he  also  assented.  “ Now  I want  you  to  point  out, 
in  the  sky,  the  boundary  between  these  two  apiiearances ; where  the  stars  begin  to  lose  their  brightness,  and  the 
sky  begins  to  he  less  blue.”  He  soon  commenced  drawing  the  boundaries,  which  corresponded  exactly  with  those 
which  I myself  had  just  mentally  been  giving  it,  and  which  are  marked  in  the  chart  by  the  line  of  8*'  30”aaa.  At 
10‘‘  30“  it  had  extended  as  shown  in  the  chart  at  bbb.  At  8*^  30“  the  full  extent  of  the  Stronger  Light  along  the 
horizon  was  75°.  At  10**  30“  the  limits  of  the  Stronger  Light  were  not  so  well  defined  ; the  light  was  stronger 
between  the  horizon  and  48  of  Ursa  Major,  Coma  Ber.,  and  5 Virginis,  than  it  was  above. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  18. 

JUNE  29th,  1853  : Evkning. 

Lat.  26°  10'  N.:  Lon.  127°  42'  E. 

Sun  set  6h.  51^m. 

Stronger  Light  at  8/i.  15m.  Diffuse  at  8A.  30?k. 

8 30 

9 0 

9 30 

10  0 Intense  Light  at  Oh. 

11  0 

Had  a very  good  observation;  sky  very  clear.  Got  two  of  the  quartermasters,  at  S'*  30***,  to  draw  tbe  limits  of 
the  Diffuse  Light;  they  both  agreed,  and  their  ideas  corresiionded  with  my  own  : these  limits  are  given  in  the 
chart;  hut  the  light  defined  was  very  dim,  only  a less  depth  of  color  in  the  sky,  and  an  inferior  brightness  of  the 
stars.  At  9**  there  was,  within  the  Stronger  Light,  a more  effulgent  portion,  which  is  hounded  by  the  zigzag  line 
a a a.  At  ll**  30***,  the  ecliptic  had  sunk  so  near  to  the  horizon  that  I could  not  get  any  boundaries,  and  the  light 
seemed  to  have  nearly  died  away.  At  10**  30***  it  was  faint. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


37 


38 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  19. 


.JUNE  30th,  1853  : Evening. 

Lat.  20°  10'  N,;  Lon.  127°  42'  E. 

Snn  sfct  6A.  51m. 

Stronger  Light  at  8h.  30m.  and  9/i.  Diffuse  at  8h.  30m. 

At  8’'  30“  the  Stronger  Light  seemed  to  extend  upward  more  than  usual;  hut  I was  suspicious  of  it,  the  evenin 
not  being  very  favorable.  At  O'*  it  had  its  usual  shape.  The  boundary  of  the  Diffuse  Light,  as  before. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  20. 

/ 

JULY  1st,  18,53  : Evkning. 

Lat.  26°  10' N.:  Lon.  127o  42'  E. 

Sun  set  at  67i.  51Jm. 

Stronger  Light  at  8A.  30m.  Diffuse  at  8h.  SOm. 

9 0 9 0 

9 30  9 30 

10  30 

Sun’s  Longitude,  99°  28'. 

Had  very  good  observations  of  tire  Zodiacal  Light.  Dr. and  Mr.  S were  with  me  at  half-past 

8,  and  both  agreed  in  the  inferior  darkness  (“blueness”  they  called  it)  of  the  sky,  and  the  inferior  brilliancy  of  the 
stars  within  the  wide  limits  already  noticed.  I got  them  to  give  the  boundaries,  and  we  all  agreed  in  them  as 
given  in  the  chart  in  the  outer,  or  dotted  line,  a a. 

At  that  time  the  gauzy  light  showed  itself  witliin  the  line  of  dashes,  and  the  Stronger  Light  within  the 
full  line,  marked  for  that  hour;  and  so  with  the  other  hours.  At  10**  30'“  there  was  no  Stronger  Light.  At  11 
o’clock  there  was  only  a dim  marking  of  light  about  43  Virginis,  of  which  I could  not  get  the  boundaries.  All 
through  the  evening  the  light  passed  off,  at  the  right,  into  something  which  did  not  seem  to  be  the  Zodiacal  Light, 
but  stretched  along  the  horizon  in  a si^ace  about  G°  wide,  till  it  met  the  Milky  AVay. 

[P.  S.,  December  9,  1853. — Tlie  character  of  the  Zodiacal  Light  for  this  season  seems  to  have  better  develo2)ed 
itself  on  this  evening;  and  the  charts  from  this  on,  for  some  time,  have  three  kinds  of  boundaries : 1st.  The  dotted, 
giving  the  boundaries  of  tlie  sky  where  it  is  simply  made  pale,  Avithout  any  positive  light;  2dly.  The  lines  of 
dashes,  showing  where  the  ^lositive  light  (“Diffuse”)  commences;  and  3dly.  The  full  lines,  giving  the  boundary  of 
the  “Stronger  Light.”  Sometliing  of  tliis  kind  seems  to  have  shown  itself  on  the  evening  of  the  29th;  but  it  Avas 
neAV,  and  Ave  only  get  hints  of  it  in  the  chart  of  that  evening.] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  21. 

JULY  2d,  1853  : Evenino. 

Lat.  26"'^  10'  N. : Lon. 

Sun  set  6/i.  51Jm. 

Diffuse  Light  at  9h.  30m. 

Clouds  in  the  early  part  of  the  evening.  At  9'*  30™  had  an  observation.  Darkish  clouds  soon  began  to  cross  this 
space,  which,  by  contrast,  gave  me  a hotter  opportunity  than  before  of  judging  about  the  newly  observed  appear- 
ance within  the  outer  or  dotted  lines,  and  tended  to  confirm  the  belief  that  it  is  real.  Clouds  prevented  further 
observations. 

[P.  S.  1856. — This  reduced  chart  would  not  admit  the  whole  of  the  dotted  line  as  given  in  my  original  observa- 
tions. This  line  reached  52°  lat.  at  Ion.  160°,  and  thence  continued  at  the  same  latitude  to ‘Ion.  115°,  where  it 
terminated.] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  22. 

JULY  4th,  1853  : Evexixg  (3d  was  Sunday'/. 

Hat.  290  9' jf.;  Lon.  131o  28'  E. 

Sun  set  6h.  58m. 

Stronger  Light  at  Sh.  Om.  Diffuse  at  8h.  Om. 

8 30  8 30 

9 30 

Flying  clouds  this  evening,  but  had  good  observations ; results  are  given  in  the  chart.  The  dimmed  or  paled 
sky,  as  before;  it  is  hounded  by  the  dotted  line.  I cannot  see  that  it  changes  its  boundaries,  as  the  others  do, 
Avhile  the  night  advances.  At  9’'  30™  there  was  no  Stronger  Light,  and  the  Diffuse  was  very  dim.  Then  came 
clouds,  and  I could  have  no  further  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  23. 

.HILT  5th,  1853  : Morning. 

Lat.  at  2/i.  30m.,  290  36'  N.:  Lon.  132'3  5'  E. 

Sun  rose  bh.  Om. 

Diffuse  Light  at  2/i.  30m.  and  '6h. 

Had  a fine  ofiservation  this  morning — the  sky  clear,  and  the  Zodiacal  Light  very  decided.  There 
“Stronger  Light,”  though,  toward  the  Pleiades,  the  Light  gradually  changed  into  a whiter 
which  they  were  the  centre.  Prohahly  the  Milky  Way  prevented  anything  decided  in  this  respect, 
fully  for  “a  dimmer  sky”  and  “dimmer  stars”  beyond  these  lines — such  as  we  have  in  th?  evening 
discern  any. 


\ 


was  no  decided 
a])pearance,  of 
I looked  care- 
; hut  could  not 
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No.  24. 

JULY  5th,  1853  : Evening. 

Lat.  at  8h.  30m.,  30°  47'  N.:  Lou.  1330  35'  E. 

Sun  set  7h. 

Stronger  Light  at  8/i.  30m.  Diffuse  at  8A.  30m. 

9-0  90 

9 30 

I watched  carefully,  this  evening,  to  see  how  the  Zodiacal  Light  would  first  disclose  itself  to  the  sight.  The  eve- 
ning good  and  clear.  After  the  i)iirple  sunset-light  was  gone,  a bright,  steel,  light  succeeded  along  the  horizon, 
seemingly  common  twilight.  This  remained  ; hut  at  8'*  its  horizontal  limits  had  contracted  so,  as  to  extend  hut  17° 
S.  and  55°  N.  of  Venus,*  then  near  setting.  Its  height  Avas  20°  ; towards  its  southern  end  this  light  began  grad- 
ually to  slope  upward ; and  also,  on  the  sky  above,  an  elongated,  dim,  milky  light,  gradually  impressed  itself. 
At  first  it  was  doubtful;  then  less  so;  then,  at  S’*  15”,  it  was  decidedly  the  Zodiacal  Light  reaching  as  high  as  94 
Leonis  Majoris,  and  having  the  usual  outlines  of  this  Light,  It  was,  lioweA^er,  dim  above.  At  8'’  30”  the  whole  was 
clearly  marked  and  distinct,  and  I was  able  to  get  outlines.  At  9'*  30“  there  was  no  Stronger  Light ; at  O’*  this  was 
not  strong,  but  stronger  than  the  rest.  At  10'*  30”  there  Avas  only  a slight  suffusion  of  light  between  the  boundary 
of  O'*  30”  and  the  horizon.  The  dotted  line  a a shows  the  boundary  of  ‘‘the  dimmed  sky”  as  before. 

At  8**  30”  the  bright  sky  on  the  right,  into  Avhich  the  Zodiacal  Light  seems  to  run  (if  it  is  not  a continuation  of 
it),  extended  170°  in  Avidth  along  the  horizon  till  it  reached  75°  N.  from  Kegulus;  its  upj^er  edge  thus  extended 
within  15°  of  the  polar  star  itself. 

**  A^enus  had  then  25°  of  N.  declhiation  (geocentric). 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  25. 

JULY  6th,  1853  : Morning. 

Lat.  at  2/i.  30m.,  31°  8'  N : Lon.  134°  31'  E. 

Sun  rose  bh.  dm. 

Diffuse  Light  at  O/i.  30m.  and  2/(.  30m. 

Went  on  deck  at  half  an  hour  after  midnight,  and  was  surprised  to  find  the  Zodiacal  Light,  at  this  early  time, 

quite  distinct.  I a.sked  the  officer  of  the  deck.  Lieutenant  M , if  he  could  distinguish  it ; and  he  had  no  difficulty  in 

doing  so.  I could  see  also  that  the  whole  of  that  portion  of  the  heavens  enclosed  between  the  Milky  Way  and  the 
horizon,  75°  wide  (mulway  across  which,  slantingly,  the  Zodiacal  Light  passed),  was  not  so  black,  and  that  the  stars 
were  not  so  bright,  as  in  the  portion  of  the  sky  on  the  other  side  of  the  Milky  Way,  between  Corona  Borealis,  and 

the  horizon  N.  of  it,  in  which  Lieutenant  M also  agreed  with  me.  His  answer  was:  “ Yes,  now  I can  see  it,  since 

you  point  it  out.”  The  portion  of  the  dimmed  sky  of  last  evening’s  observations,  still  in  sight,  was  also  as  dim  as 
in  the  evening. 

There  was  a very  splendid  meteor  this  morning,  just  before  I went  on  deck.  It  cast  quite  a strong  light  on  the 
deck. 
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No.  26. 

JULY  6th,  1853  : Evening. 

Lat.  at  8/i.  30m.,  32°  13'  N.:  Lon.  136°  34'  E. 

Sun  set  7h.  5m. 

Stronger  and  Diffuse  Light  at  8A.  30m.  and  Oh.  30w, 

Zenith  point,  at  Sh.  30m., Lat.  40°  0'  N.:  Lon.  217°  30'. 

“ 9 30  53  15  238  0 

Clouds  prevented  any  oloservations  till  S’*  30“.  Afterwards,  the  view  tvas  interrupted  hy  flying  cirri;  but  still. I 
was  able  to  get  reliable  boundaries. 

The  outlines  of  the  paled  sky  are  marked  as  before,  by  a dotted  line  a a. 

At  10  o’clock  the  Light  was  strongest  about  94  Leonis  Majoris,  where  it  was  equal  to  that  of  the  Milky  Way,  in 
the  head  of  Scorpio,  or  about  10,  11,  14,  and  15  Sagittee. 

[P.  S.,  1856. — I am  not  able,  in  this  reduced  chart,  to  insert  all  of  the  dotted  line.  In  my  original  chart,  at  Ion. 
180°  it  reaches  49°  30'  lat.  ; it  terminates  at  125°  of  Ion.,  in  lat.  52°,] 
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No.  27. 

JULY  7tli,  1853  : Morning. 

Lat.  at  3 o’clock,  32^  36'  N.;  Lon.  137°  26'  E. 

Sun  rose  5/i.  2m. 

Stronger  Light  at  3h.  Diffuse  at  midnight  and  3h. 

My  observations  at  lialf-past  12,  yesterday  morning,  led  me  to  attacli  more  importance  to  appearances  noticed 
several  evenings  before  at  10  and  11  o’clock — namely,  something  like  the  Zodiacal  Light  in  the  east,  at  those  early 
hours.  I had  not  recorded  them,  as  I gave  them  little  weight.  Last  evening,  lioAvever,  I turned  to  the  east,  at  9 
o’clock,  and  took  note  of  tlie  appearances;  though,  from  their  vicinity  to  the  horizon,  I think  nothing  decided  can  he 
draAvn  from  them.  Still  they  are  Avorthy  of  remark.  The  outline  of  this  Light  for  9'‘  30“*  is  given  in  the  chart.  Its 
upper  part  Avas  lost  in  the  Milky  Way. 

At  11’'  30'“  p.  m.,  I Avcnt  on  deck  for  another  examination  of  the  same;  and  continued  ohserv’ng  till  midnight,  at 
which  time  its  outline  Avas  taken,  as  in  the  chart.  This  Light  at  90,  91,  92,  93,  and  95  Aquarii,  was  as  strong 
as  that  about  11,  12,  13,  14,  15,  and  IG  Sagitt.a?  (just  above  Delphiiius).  During  these  observations,  I Avas 
inclined  to  confidence  that  this  Avas  the  true  Zodiacal  Light;  but,  AAdien  I Avent  on  deck  again,  at  2’“  30“  a.  m.,  and 
saAv  the  undoubted  Zodiacal  Light  stretching  up  in  the  sky,  1 thought  I could  see  a diflPerence;  the  latter  looking 
soft  and  gauzy,  unlike  the  hard  look  of  the  former.  I have,  hoAvever,  given  the  boundaries  of  all  from  9’'  30“  to  3’’ 
a.  m. 

The  dim  sky  under  the  Milky  Way  Avas  the  same  as  ycsterd'y  morning. 

[P.  S.,  185G. — It  will  bo  seen  from  this  journal,  that  this  light  in  the  east  Avas  seen  subsequently  on  several  nights 
(July  9th,  &c.)  I finally  came  to  the  conclusion,  from  its  pos  tion,  that  it  Avas  not  the  Zodiacal  fight  (in  this 
I Avas  mistaken)  ; and  although,  during  the  next  year,  I saAv  t reiAeatedly  in  the  evening  at  the  same  hours — i.  e, 
about  9 or  10  o’clock — I made  no  record  of  it,  Avhich  I noAV  greatly  regret.  I Avas  fi  ari’ul  that  I might  embarrass 
the  true  observations  by  others,  of  what  Avas  not  truly  Zodiacal  Light ; but  Avho  shall  say  Avhat  is  and  Avhat  is  not 
truly  such  ? Therefore,  nothing  that  seems  to  have  a possible  connexion  Avith  the  subject  is  too  small  or  too  slight 
to  be  noted. 

It  is  possible  that  this  nebulous  matter,  Avhatever  it  is,  is  self-luminous,  and  thus  gave  me  this  light  in  the  east ; 
but,  more  probably,  it  Avas  still  a reflection  from  the  sun.] 
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No.  28.  . • - 

JULY  7tli,  1853  : Eve.nino. 

Lilt,  at  Sh.  30m.,  33^  50'  N.;  Lon.  1383  53-  e. 

Sim  set  7/i.  9^»i. 

Stronger  Light  at  8h.  30m.  Diffuse,  Bh.  30m.  and  9//. 

Sun’s  longitude,  105®  11'. 

/.enith  point,  at  8/1.  30m.,  Lat.  50®  35':  Lon.  217 
“ 9 0 “ 53  8 “ 228 

Clouds  in  the  early  part  of  the  evening.  Had  good  observations  at  S'*  30"“  and  at  D o’clock,  for  which  see  chart. 
At  9’’  there  was  no  Stronger  Light.  After  this,  the  skj^,  for  some  distance  up  from  the  horizon,  became  hazy.  Tlu* 
paled  portion  of  the  sky  now  extends  up  quite  to  the  Milky  Way. 
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No.  29. 

JULY  8tb,  1853  : Evening. 

Lat.  35°  12'  N.:  Lon.  139°  44'  E. 

Sun  set  7/i.  13to. 

Stronger  Light  at  9/(.  Diffuse,  9/i.  Om.  and  9/(.  30m. 

Zenith  point,  at  9/i.,  Lat.  54°  25'N.:  Lon.  228°.  * 

Observcation,  this  morning,  prevented  by  clouds.  The  moon  this  evening  interfered  with  the  Zodiacal  Light  till 
9 o’clock;  then  got  observations.  At  9'*  30”  the  Light  was  very  dim — scarcely  perceptible.  Even  the  Stronger  Light 
at  9**  was  feeble  compared  with  its  recent  appearance. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  30. 

JULY  9th,  1853  : Morning. 

Lat.  350  12'  N.:  Lon.  139^  44'  E. 

Sim  rose  4/i.  58r)}. 

Stronger  and  Diffuse  Light  at  3/i.  Om.  and  3/t.  30m. 

Was  up  at  2'^  30“;  tlie  sky  not  at  its  brightest,  but  still  pretty  good.  Found  it  difficult  to  get  exactly  the  limits 
of  the  Diffuse  Light  at  their  upper  extremity,  owing  to  its  dimness.  At  3**  30'“  the  Stronger  Light  was  very  bright, 
and  showed  itself  decidedly,  even  in  the  Milky  Way.  Indeed,  I should  have  supposed  it  to  he  dawn,  hut  for  its  con- 
fined limits.  These,  now,  gradually  spread,  and  soon  ended  in  the  dawn. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  31. 

JULY  9th,  1853  : Evening. 

Lat.  350  12'  N.:  Lon.  139°  44'  E. 

Sun  set  111.  12m. 

Stronger  and  Diffuse  Light  at  9/i.  15ot.  and  9A.  30m. 

Zenith  point,  at  9A.,  Lat.  54°  40'  N. : Lon.  229°. 

Moon  interfered  with  the  Zodiacal  Light  till  9’’  IS"",  when  it  set.  The  atmosphere  was  remarkably  clear,  and  the 
Light  hotter  than  several  evenings  previous  at  these  hours.  At  lO**,  atmosphere  still  clear,  but  the  Zodiacal  Light 
proper  was  gone,  except  a hrightish  spot  from  94  to  70  and  68  Leoais  Mhjoris;  hut,  although  the  elongated  Zodiacal 
Light  had  no  longer  its  proper  limits,  it  seemed  now  to  have  ascended,  and  widened  over  what  I have  usually  called 
the  dimmed  or  paled  sky;  all  of  which  was  now  filled  with  a whitish  light,  so  as  to  he  very  striking. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  32. 

JULY  9th,  1853  : Evening. 

L.at.  350  12' N.:  Lon.  139°  41'  E. 

Sun  set  7/i.  r2rti. 

Zodiacal  Light  in  the  East  at  9/i.  30ot.  and  10  o'clock. 

At  O’"  30’",  I turned  to  the  eastern  .sky,  and  thought  that  I could  make  out  a strip  of  brightness  with  boundaries  as 
in  the  chart.  At  10'’,  this  brightness  was  more  striking;  and  I could  have  no  suspicion,  in  this  case,  as  on  a former 
occasion  (see  No.  27),  that  it  was  an  accidental  brightness  of  the  horizon:  for  there  Avas  now  a dark  haze  hetAveen 
its  loAver  part  and  the  horizon.  Still  I had  some  doubts  of  its  being  the  true  Zodiacal  Light.  At  10'’  45’“  it  Avas  so 
strong  as  very  much  to  dissipate  doubt.  I could  scarcely  resist  the  full  conviction  that  it  Avas  the  real  Zodiacal 
Light. 

[P.  S.,  1856. — See  No  42,  for  another  observation  of  this  kind,  and  for  remarks.] 
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No.  33. 

JULY  lltli,  1853  : Morning. 

Lat.  35^-  12'  N.:  Lon.  139°  -l-l'  E. 

Sun  rose  4/;.  SOto. 

Stronger  and  Diffuse  Light  at  2h.  30)?i. 

Rose  at  2’'  oO'”  and  took  observations.  It  is  difficult  now  to  get  boundaries  to  tlie  Stronger  Tiigbt,  it  changes  so 
gradually  and  evenly  into  the  Diffuse.  ° 
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No.  34. 

JULY  11th,  1853  : Evening. 

Lat.  35°  12'  N.;  Lon.  139°  44'  E. 

Sun  set  111.  llw. 

Diffuse  Light  at  lO/i.  30«j. 

Zenith  point,  at  lOA.  30m.,  Lat.  58°  30'  N. : Lon.  263'^. 

Moon  in  the  early  part  of  the  evening.  At  10’'  30“  went  on  deck.  Sky  very  clear.  Some  remains  of  the  Zodiacal 
Light  still  very  distinct.  The  sky  above,  heretofore  called  ‘'the  dim  or  paled  sky,”  is  beginning  to  show  decided 
and  positive  Zodiacal  Light.  It  was  quite  bright  with  it  this  evening,  the  boundaries  running  from  G4  Urste 
Majoris,  &c.,  as  in  the  chart,  marked  a a a. 
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No.  35. 

JULY  IStli,  1853  : Mornikg. 

Lat.  350  12'  N.:  Lon,  139°  41'  E. 

Sun  rose  5A. 

Stronger  and  Diffuse  Light  at  2h.  30m.  and  3 o’clock. 

Clouds  yesterday  morning.  At  lO**  30”  last  evening  I examined  the  eastern  sky,  and  saw  the  whitish  appear- 
ance recorded  in  No.  32  of  this  book  ; it  had  the  same  boundaries  as  given  there  for  10  o’clock,  and  was  as  bright  as 
then. 

Went  out  again  at  midnight,  and  saw  a similar  brightness,  but  thought  it  too  uncertain  to  be  relied  on. 

Was  out  again  at  2''  30”;  and  now  there  could  be  no  mistake.  At  3''  30”  also  tried  to  get  an  observation;  but  at 
tliis  hour  the  dawn  is  beginning  to  show  itself.  At  2''  30“  the  brightness  between  80  and  92  Ceti  and  a Arietis, 
marked  aaa  a in  the  chart,  was  equal  to  that  of  the  Milky  Way  at  11,  12,  and  14  Sagittaj. 
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No.  36. 


• .JULY  lltli,  1853  ; Moeni.ng. 

Lat.  35°  23'  N.:  Lon.  1390  41'  E. 

Sun  rose  5/i.  O^m. 

Diffuse  Light  at  2h.  45wi. 

Atmosphere  hazy.  Got  outlines  at  2*'  4.5“.  No  Stronger  Light,  in  consequence  of  haziness  along  the  horizon. 
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Was  on  deck  at  1 o’clock  this  morni 
ries,  at  different  hours,  see  the  chart. 


No.  37. 

JULY  15th,  1853  : Moening. 

Lat  350  23'  N.:  Lou.  139°  41'  E. 

Sun  rose  5/i.  \ni. 

Stronger  and  Diffuse  Light  Ih.  Om. 

1 30 

2 0 

3 0 

g,  and  found  the  Zodiacal  Light,  at  that  hour,  perfectly  distinct.  Forhounda- 
Dawn  comes  soon  after  S'". 
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No.  38. 

JULY  16th,  1853  : Moening. 

Lat.  35°  23'  N.  : Lon.  139°  41'  E. 

Sun  rose  5A.  l?n. 

Stronger  and  Diffuse  Light  at  2 and  3 o’clock. 

No  evening  oTiservations,  on  account  of  the  moon.  Was  called  this  morning  when  the  moon  had  set,  and  took 
boundaries;  for  which  see  chart. 
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No.  39. 

JULY  18th,  1853  : Morning. 

Lat.  at  3/1.,  33°  42'  N.:  Lon.  138°  13'  E. 

Sun  rose  bh.  7m. 

Stronger  and  Diffuse  Light  at  2 and  3 o’clock. 

The  moon  set  towards  2 o’cloct. 

There  was  a heavy  rain  in  the  early  part  of  the  night;  and  on  going  on  deck,  just  before  2''  this  morning,  I found 
the  atmosphere  remarkably  clear,  and  the  sky  unusually  fine  for  observations. 
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No.  40. 

JULY  19th,  1853  : MoE.viNa. 

Lat.  at  3A.,  32°  4'  N.:  Lon.  135'^  55'  E. 

Sun  rose  5/i.  ]0?n. 

Stronger  Light  at  3A.  : Diffuse  Light,  3h.  30m. 

Moon  did  not  set  till  just  after  3 o’clock.  Was  able,  however,  at  3’’,  to  get  the  boutularics  of  the  Stronger  Liglit 
at  3**  30“,  got  those  of  the  Diffuse,  as  in  the  chart. 
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No.  41. 

AUGUST  4tli,  1853:  Eveni.no. 

Latitude  at  8/;.,  21°  4.5'  N. : Longitude  121®  33'  E. 

Sun  set  G/i.  34?n. 

Stronger  Light  at  8/i.  : Diffuse  Light  at  8 and  9 o’clock. 

Clouds  since  July  19tli.  This  evening  got  observations.  At  B**,  there  was  no  Stronger  Light,  and  all  was  very  dim. 
At  S'*,  the  Light  just  below  43  and  39  Virginis  (marked  a a a in  the  chart),  was  er[ual  to  that  of  the  Milky  Way 
about  23  and  26  Scorpionis  (marked  in  the  chart  by  6 & h). 
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No.  42. 

AUGUST  .5th,  1R5.3;  Morning;  also  Eastern  Light  the  evening  previons. 

Lat.  at  4 a.  m.,  21°  .'ll'  N.  : Lon.  121o  3'  E. 

Sun  rose  5//.  39m. 

Stronger  Light  at  4/i.  : Diffuse,  S/i.  30m.  and  11/t.  j).  in.,  of  4tli,  and  2/i.  and  5/t.  of  5th. 

7\t  8''  SO”,  last  evening,  I turned  to  tlie  eastward,  and  found  there  an  appearance  much  like  the  up])er  extremity 
of  the  usual  Zodiacal  Light.  Its  boundaries  are  given  in  this  morning’s  chart.  Distrustful  of  my  judgment,  I got 
one  of  the  quartermasters  to  look,  Avho  readil3Mnade  it  out  and  defined  its  boundaries — the  same  as  they  appeared 
to  me.  Its  hrightness  was  equal  to  that  of  the  Milky  Way  about  16  Aquilm  (marked  a a a at  the  upper  end  of 
the  chart).  It  could  not  he  confounded  with  the  ]\Iilky  Waiq  between  which  and  it  there  was  a decidedli"  dark 
space ; as  there  wvas,  also,  on  the  other  side  of  the  Milky  Way,  between  the  latter  and  the  top  of  the  Western  Zodiacal 
Light,  then  in  sight. 

At  11'“  went  on  deck,  and  found  the  same  appearance,  onl}'  it  had  changed  its  place,  and  was  larger,  as  in  the 
chart;  the  hrightness  Avas  about  equal  to  that  of  half-pa.st  eight. 

At  2",  on  deck  again  ; and  now  the  Zodiacal  Light  Avas  very  decided.  There  could  he  no  mistake  about  it.  At  4'', 
another  observation,  and  noAv  had  the  Stronger  Light.  I cannot  assert  that  the  Eastern  Light,  at  S'*  30"’  and  11‘’  p. 
ni.,  Avas  the  real  Zodiacal  Light;  but  it  was  much  like  it. 

[Brooklyn,  1856. — The  above  remarks,  Avith  others  of  previous  date,  on  this  Eastern  Light,  Avill  show  my  exceeding 
caution  about  admitting  any  thing  ncAv,  and  my  fears  about  embarrassing  the  true  observations  with  any  thing  uncer- 
tain. A letter  from  me,  published  in  May,  ultimo,  in  the  American  Astronomical  Journal,  has  led  Baron  Humboldt 
to  (juote  from  his  unpublished  MSS.,  in  Avhich  are  records  of  a similar  light  seen  bj^  him  in  the  east,  in  the  evenings 
of  the  17th  and  18th  of  March,  1803,  in  lat.  about  13°  N. ; Avhich,  bowever,  he  supposes  to  be  only  a reflection  from 
the  Western  Zodiacal  Light,  then  shining  with  exceeding  brilliancy.  (See  Astronomisclie  Nadir icliten,  No.  980.)  In 
No.  998  of  the  Astro.  Nadiriditen,  is  another  paper  on  this  subject  by  Mons.  Theo.  J.  C.  A.  Brorsen,  of  Serptenberg, 
in  Germany,  avIio  calls  this  Eastern  evening  light  by  the  appropriate  name  of  gegensdiein  (a  shining  opposite),  and 
informs  us  that  he  had  seen  it  regularly  at  that  place  during  the  tAvo  previous  jmars.  His  paper  concludes  as  folloAvs: 
“The  gegensdiein  is  Ausible,  not  only  at  the  vernal,  but  also  at  the  autumnal  equinox;  at  the  former  time  more  di.s- 
tinctlju  A faint  trace  of  it  becomes  visible  in  January,  from  AAdiich  time  it  groAvs  stronger  till  March,  Avhen,  and  in 
April  and  the  early  part  of  May,  it  is  quite  distinct  and  broad.  A much  smaller  and  Aveaker  gegensdiein  ajj^jears  in 
September,  October,  and  November.  I have  become  convinced,  by  frequently  repeated  observations,  that,  in  both 
cases,  the  brightest  part  of  the  gegensdiein  is  directly  opposite,  the  ])lace  of  the  sun  ; so  that  a calculation  of  the  great- 
est light  frequently  coincides  to  a degree  Avith  the  point  of  opj)Osition  to  the  sun.  The  observations  proved  that  the 
vernal  gegensdiein,  about  the  middle  of  April,  joins  the  Westerly  Zodiacal  Light  by  a strip  or  belt  of  light,  Avhich  is,  at 
first,  very  weak,  but  becomes  by  degrees  more  luminous;  the  autumnal  gegensdiein  appears,  in  the  first  part  of  No- 
vember, to  be  elongated  along  the  ecliptic  by  a Aveak  zone  of  light  as  far  as  the  western  horizon,  Avhich  zone  of  light 
is,  by  degrees,  transformed,  by  increasing  luminosity  and  more  distinct  basis,  into  the  well-knoAvn  phenomenon  of  the 
Western  Zodiacal  Light.  From  this  time  to  the  commencement  of  March,  its  apex  remains  almost  stationary  in  the 
region  of  r 1 and  r 2 Arietis.  Both  gegensdiein  could  be  seen  here,  at  the  same  season,  on  evei\y  clear  evening;  and 
even  distinctly  in  the  light  of  the  neAv  moon.”] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  43.  “ ■ . 

AUGUST  leth,  1853  ; Moii.n'iko. 

Lat.  230  2'  N.  : Lon.  113°  28'  E. 

Snn  rose  at  bh.  40m. 

Stronger  and  Diffuse  Light  at  4 o’clock. 

Since  last  date  (5th  instant),  have  had  unbroken  cloudy  weather  (except  one  night,  which  was  hazy),  until  last  eve- 
ning. Then  the  moon  interfered.  Kose  at  this  morning,  and  took  boundaries  as  in  the  chart. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  44. 

AUGUST  17th,  1853  : Moii.vino. 

Lilt.  23°  2'  N.  ; Lon.  113°  28'  E. 
Sun  rose  5/i.  42m. 

Diffuse  Light  at  4 o’clock. 


The  Stronger  Light  appeared  to  have  the  same  honndaries  as  yesterday  morning;  hnt,  hefore  I could  take  them, 
clouds  filled  up  that  part  of  the  sky;  nor  could  I afterwards  have  any  observation. 
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OBSERVATION'S  ON  THE  ZODIACAL  LIGHT. 


No.  45. 

AUGUST  26th,  1853  : Evening. 

Lilt.  230  2'  N.:  Lon.  113°  28'  E. 
Sun  set  6/i.  19ot. 

Diffuse  Light  at  8/i.  30m. 


Clouds  since  last  date  (17tli).  Prevented  this  evening,  by  the  same  cause,  from  observations  till  S'"  30"',  when  tl. 
sky  cleared,  and  I had  the  Zodiacal  Light  as  in  the  chart. 
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No.  4G. 

AEGUST  29tli,  1853  : Evening. 

Lat.  230  2'  N.  : Lon.  113°  28'  E. 

Siin  set  G/i.  IGi/i. 

Stronger  and  Diffuse  Light  at  Ih.  30m. 

Botli  the  Stronger  and  Diffuse  Lights  are  now  much  fainter  than  they  formerly  were. 
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No.  it 

AUGUST  31st,  1853:  Evening. 

Lat.  230  2'  N.:  Lon.  IIS'J  28'  E. 

Snn  set  Gh.  IG^m. 

Stronger  and  Diffuse  Light  at  7/t.  30w. 

Notliing  remarlialile  this  evening;  for  the  ohservation,  sec  the  Cliari 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  48, 

SETTEMBEU  1st,  1853  ; Evunino. 

Lilt.  230  2'N.:  Lou.  113o  28' E. 

Sun  set  G/i.  14m. 

1 7/i.  20ot.  1 

Stronger  Light  4 7 45  4 Diffuse,  7/i.  2dm. 

( 8 0 ( 8 0 


Took  boundaries  as  in  llie  cliart 
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No.  49. 

SEPTEMBER  2d,  1853  : Morning. 

Lat.  230  2'  N.  ; Lon.  1130  28'  E. 

Sun  rose  5/i.  45w. 

Stronger  and  Diffuse  Light  at  2/t.  40;n.  and  3h.  30m. 

Effulgent  Light  at  3h.  54m 

Tlie  moon  now,  once  more,  admits  of  morning  observations  of  the  Zodiacal  Light.  At  2''  40“  this  morning,  it 
Avas  already  very  distinct. 

At  3'’  54“,  the  Stronger  Light  became,  almost  suddenly,  much  stronger  than  before;  the  limits  of  this  new  effulgence 
being  at  the  zigzag  line  a a.  I supposed,  at  the  time,  that  this  was  OAving  to  the  moon,  then  near  its  rising;  hut 
when  the  moon  shoAved  itself,  at  4'‘  18"',  I saAv  that  its  light  Avas  too  faint  to  produce  such  a result.  At  4'' 30'",  the 
light  sjiread  laterally,  and  daAvn  had  come. 

[1856. — I aftei'Avards  became  familiar  Avith  this  effulgent  light,  as  the  hook  Avill  shoAV, 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Cloudy  last  evening, 
was  strongest  at  3‘'  30"‘ 


No.  50. 

SEPTEMBER  3d,  1853  : Mornlno. 

Lat.  23°  2'  N.  : Lon.  1130  28'  E. 

Sun  rose  3h.  4 Cm 

Stronger  and  Diffuse  Light  at  3h.  Om. 

3 30 

4 0 

4 24 

Had  fine  observations  this  morning ; sky  perfectly  clear  quite  to  the  horizon. 
; dawn  at  4''  30"'. 


The  Light 
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No.  51. 

SEPTEMBER  3d,  1853  : Evkkino. 

Lat.  230  2'  N.:  Lon.  113°  28'  E. 

Sun  set  6/i.  12m. 

Stronger  and  Difluse  Liglit  at  7/i.  30m. 

Ilad  good  oLservations  of  the  Zodiacal  Light.  At  8'’  30™  it  was  still  visible,  but  too  faint  to  give  a reliable  outline. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Hose  onrly  for  observations, 
o'',  clouds  prevented  my  gettin 


No.  52. 

SEPTEMBER  fith,  18.5."  : Motist.vo. 

Lat  23°  2'  N.  : Lon.  28'  E. 

Sun  rose  5/i,  47»i. 

Stronger  Liglit  15.  30/«.  Di.Tuse  Ih.  30/ji.  and  S.'i. 

At  1'’  30'"  tlie  Light  was  very  decided;  both  the  Diffuse  and  tlic  Stronger  kin 
boundaries  of  tbe  Stronger  Liglit, 

O C 


.s.  At 


observations  on  the  zodiacal  light. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  53. 

SEPTEMBER  12th,  1853  : Morsixo. 

Lat.  23=  2'  N.  : Lon.  113°  28  E. 

Sun  rose  oh.  49/n, 

Stronger  Light  4/i,  Om.  an  1 4/i.  24m.  Diffuse  Light  4/(. 

CloiicLs  since  the  5th ; moon  also  in  the  eveniii".  Tliis  morning  hal  goo  1 ohservations  at  4'',  an 
24™  dawn  had  already  commenced,  and  was  too  strong  to  allow  me  to  get  the  limits  of  the  Diffuse  Li, 


I 4”  24™.  At  4^ 

;!it. 
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No.  54. 

SEPTEMBER  13tli,  1853  ; Mobninq. 

Lat.  230  2'  N.:  Lon.  1130  28'  E. 

Sun  rose  5/j.  49m. 

Diffuse  Light  at  2 o’clock. 

Got  an  observation  at  2 o’clock,  only  for  the  DifTuse  Light.  I had  to  struggle,  for  this,  with  the  clouds,  which 
soon  after  put  a stop  to  all  further  observations. 
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No.  55. 

SEPTEMBER  Mtli,  1853  : Mobni.ng. 

Lat.  230  2'  N.:  Lon.  113°  28' E. 

Sun  rose  5/i.. 

Stronger  Light  2A.  307n.  Diffuse  2A.  30m. 

3 0 3 0 

4 0 4 0 

4 28 

Moon  set  aliont  2’'  30"’.  From  tliat  time  on,  had  excellent  observations,  the  atmosphere  being  remarkably  clear. 
At  4''  28"’  dawn  had  advanced  so  as  to  overpower  the  Diffuse  Light.  The  Stronger  Light  was  remarkably  bright 
just  before  dawn. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  56. 

SEPTEMBER  15th,  1853  : Morning. 

Lat.  230  2'  N.  : Lon.  1130  28'  E. 

Sun  rose  5/i.  50m. 

Stronger  Light  3h.  lam.  Diffuse  Light  3h.  15m. 

4 0 4-0 

4 20 

4 2G 

Moon  set  at  3'’  15™.  Had  a good  observation  immediately  afterwards,  and  also  at  4b  At  4''  20™,  the  Diffuse  Light 
was  too  faintly  marked  to  give  a reliable  outline.  The  Stronger  Light  now  becomes  more  and  more  intense  till  just 
before  dawn;  then  it  begins  to  spread  laterally;  finally,  it  gradually  melts  into  the  dawn.  I noticed  this  morning, 
that  this  lateral  spreading  is  more  rapid  and  greater  towards  the  N.  than  toAvards  the  S. ; its  boundaries  at  4'‘  26™  are 
marked  by  the  dotted  line:  at  d*"  30™  it  was  merged  into  daAvn. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  57. 

SEPTEMBER  24th,  1S53  : Evening. 

Lat.  23°  2'  N.  : Lon.  113°  28'  E. 

Sun  set  5A.  50ni. 

Stronger  and  Diffuse  Light  at  7 o'clock. 

Moon  in  tlie  morning;  clouds  uniformly  in  the  evening  since  last  date.  This  evening,  had  a clear  atmosphere  and 
a very  good  time  for  observation.  The  evening  Zodiacal  Light  now,  though  not  showy,  is  extremely  interesting;  as 
it  presents  itself  broadside  to  us,  and  offers  a good  opportunity  of  ascertaining  its  northern  limits.  These  ajj^Dear  to 
he  about  45°  from  the  ecliptic.  The  Stronger  Light  is  not  striking,  owing  to  its  proximity  to  the  horizon. 
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No.  58. 

SEPTEMBER  27th,  1863  : Evening. 

Lat.  230  2'  N.  : Lon.  1130  28'  E. 

Sun  eet  5A.  48w. 

Str'  nger  Light  7 A.  Diffuse  Light  7A.  Om. 

7 30 

8 0 

Had  good  observations  this  evening,  the  sky  being  very  clear ; and,  as  they  are  important  at  the  present  time,  as 
showing  the  northern  limits  of  the  Zodiacal  Light,  I observed  with  particular  care.  The  Light  is  not  strong,  and  the 
outlines  are  not  very  decided;  but  I believe  I have,  in  consequence  of  great  care,  been  able  to  get  them  correctly.  At 
8'',  the  full  boundaries  of  the  Diffuse  Light  could  not  be  had  reliably.  The  Stronger  Light,  at  7'‘,  was  not  very  de- 
cided ; and  this  Light,  in  consequence  of  its  proximity  to  the  horizon,  or  from  some  other  cause,  is  not  as  strong  as 
formerly. 
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No.  59. 

SEPTEMBER  28th,  1853  : Evemkg. 

Lat.  23°  2'N.:  Lon.  113°  28' E. 

Sun  set  at  5h.  47Jm. 

Stronger  Light  at  7h.  Om.  Diffuse  at  7h.  Om. 

7 30 

8 0 

8 30 

Had  observations,  for  which  see  chart.  At  S'"  30"’,  tire  upper  end  of  the  Diffuse  Light  was  still  well  defined ; hut, 
at  its  lower,  or  right-hand  extremity,  I could  not  get  reliable  boundaries. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  60. 

SEPTEMBER  30th,  1853:  Morxino. 

Lat.  22°  23' N.:  Lon.  113°  32' E. 

Sun  rose  5h.  55m. 

Stronger  Light  at  3A.  Om.  Diffuse  at  2h.  Qm. 

2 30  / 

3 0 

The  sky,  this  morning,  was  remarkably  clear — so  clear,  that  I could  easily  see  stars  of  the  Gth  magnitude  with  the 
naked  eye.  Eose  at  1‘'  30”,  and  was  on  deck  till  the  moon  showed  itself,  near  hall-past  3.  Observed  very  carefully, 
in  oi'der  to  see  at  what  time  the  Zodiacal  Light  would  first  show  itself.  It  was  at  two  o’clock  tliat  I could  first  make 
it  out;  it  was  dim.  At  2‘’  15”,  it  was  decidedly  exhibited;  at  2''  30”,  the  Stronger  Light  developed  itself,  and  at  3'‘, 
it  was  strong  enough  to  give  me  its  outlines  reliably.  As  the  moon  was  now  approaching  the  horizon,  I watched  to 
see  whether  it  would  increase  the  brightness  of  the  Zodiacal  Light,  and  was  pretty  well  satisfied  that  it  did.  The 
Zodiacal  Light  changed  gradually  from  its  former  soft  color  into  a hard  white,  and  grew  brighter  and  brighter — the 
limits  of  the  new  brightness  keeping  between  11  and  16  Hydrae,  and  48  Cancri — till  just  before  the  moon  rose,  when 
they  suddenly  expanded  along  the  horizon.  The  unilluminated  part  of  the  moon  (wliich  was  uppermost)  was  so 
bright  as  to  show  itself  most  distinctly.  Query : whence  came  the  light  illuminating  that  portion  of  the  moon  so 
greatly  ? 

[P.  S.,  1856. — Was  it  from  the  Zodiacal  Light  ?] 
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No.  61. 

SEPTEMBER  30th,  1853  : Evenino. 

Lat.  22°  23'  N.:  Lon.  113°  32'  E. 

Sun  set  5h.  45m. 

Stronger  Light  at  7/i.  Om.  Diffuse  Light  at  Ih.  Om. 

7 30 

8 0 

Had  a very  good  evening  for  observations.  The  Stronger  Light  is  now  greatly  dimmed  by  haziness  at  the  horizon. 
Noticed  carefully  to  see  at  what  time  the  Light  could  no  longer  be  seen.  At  8'‘30'",  it  was  still  distinct;  but  I could 
not  get  its  limits  reliably.  At  9*',  I rather  thought  I could  make  it  out;  but  there  was  no  longer  any  certainty 
about  it. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  62. 

OCTOBER  1st,  1853  : Morning. 

Lat.  22°  23'  N.:  Lon.  1130  32'  E. 

Sun  rose  5/i.  55m. 

Stronger  and  Diffuse  Liglit  at  3/j.  Om. 

3 30 

4 0 

Eose  before  S'",  and  had  good  observations  till  the  moon  came.  At  S'",  the  bead  of  the  Diffuse  Light  was  lost  in  the 
Milky  Way,  and  I could  not  make  it  out.  Watched  again  to  see  what  effect  the  approach  of  the  moon  would  have. 
At  3'‘  30"’,  the  central  (Stronger)  Light  was  bright.  It  then  soon  began  to  increase  in  strength,  and  to  change  its 
color  from  a soft  white  with  a little  tinge  of  yellow,  into  a hard  steel  white ; the  whiteness  went  on  increasing,  and 
the  Light  grew  in  intensity;  also  widening,  but  still  keeping  within  the  bounds  of  the  Diffuse  Light,  till,  suddenly, 
it  spread  generally  over  the  face  of  the  eastern  sky,  and  the  Zodiacal  Light  was  over.  The  moon  soon  after  appeared 
above  the  horizon. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  es. 

\ 

OCTOBER  1st,  1853  : EvenikS. 

Lat.  220  23'  N.:  Lon.  113°  32'  E. 

Sun  pet  at  5/t.  44m. 

Stronger  Light  at  74.  Om.  Diffuse  at  74.  Om. 

7 30 

8 0 

8 45 

Had  a fine  evening  for  observing  the  Zodiacal  Light.  At  9'',  it  was  very  faint,  hut  seemed  to  have  the  same  limits 
as  at  8”  45".  At  9'‘  15™,  nothing  could  he  made  out.  Last  evening  I drew  lines  as  in  the  chart  at  S'"  45™;  hut,  con- 
cluding that  they  could  not  he  fully  trusted,  I did  not  copy  them  into  my  MS.  This  evening,  without  being  on  the 
lookout  for  such  appearances,  I was  struck  with  the  same  thing,  at  that  time — namely,  a great  change  in  the  direc- 
tion of  the  Zodiacal  Light,  and  I have  recorded  it  in  the  chart  (see  8'’  45™).  This  is  doubtless  owing  to  the  great 
change  in  the  angle  which  the  ecliptic  makes  with  the  horizon,  as  the  night  advances. 
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No.  64. 

October  3d,  i853  : moening. 

Lat.  220  23'  N.:  Lon.  1130  32'  E. 

Sun  rose  6/i.  bb\m. 

Stronger  Light  at  3A.  Om.  Diffuse  at  2h.  Om. 

4 0 3 0 

4 30  4 0 

Went  on  deck  at  2 a.  m.^  and  found  the  Zodiacal  Ligdtt,  tliougli  not  bright,  still  iuite  decided.  Lieutenant. M — 

then  the  watch  officer,  was  also  able  to  make  it  out.  In  the  neighborhood  of  Prresepe,  its  brightness  was  then  equal 
to  that  of  the  Milky  Way  between  Sirius  and  26  of  Monoceros.  At  3 o’clock,  the  Ditfuse  Light  at  16  Cancri  was 
equal  to  the  same.  At  4'’,  the  Stronger  Light  was  very  brilliant,  its  outline  as  in  the  chart;  hut  immediately  after 
this,  it  began  to  sink  rapidly,  and  at  d**  30”,  it  had  got  down  to  the  limits  given  also  in  the  chart.  I was  not  looking 
for  this  sudden  change,  but  it  was  in  accordance  with  observations  on  previous  occasions.  This  Light,  after  it  had 
sunk  down,  Avas  also  much  dimmer  than  at  4’’;  at  4'‘  31'",  there  was  a sudden  and  rapid  spread  of  light  beyond  the 
Zodiacal  Light  hounds,  and  dawn  had  come. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  65. 

OCTOBER  3d,  1853  : Evening. 

Lat.  22°  23'  N.:  Lon.  113°  32'  B. 

Sun  set  5h.  42|»i. 

Stronger  Light  at  GA.  45m.  Diffuse  at  7h.  6m. 

6 57  7 30 

7 5 8 0 

8 30 

9 0 

Had  a fine  sky  for  Zodiacal  Light,  and  watched  it  attentively.  Twilight  left  behind  it  a dull,  rosy  light,  which 
gradually  grew  dimmer,  and  then  died  away.  At  6'“  42"’,  there  was  almost  a sudden  flush  of  soft  white,  which  was 
the  Zodiacal  Light ; at  6*'  dS",  it  was  as  in  the  chart,  the  whole  of  it  being  the  Stronger  Light,  with  a little  of  the 
Diffuse  Light  travelling  ahead  at  its  front  or  upper  end,  the  latter  at  6''  50'"  being  at  38  Librie.  The  Light  was  strongest 
between  99  and  109  Virginis.  Now  commenced  a singular  sight.  This  sudden  flush  at  6’’  54”",  or  thereabout  (for  I 
could  not  tell  exactly),  began  rapidly  to  grow  dim,  and  to  contract  its  limits;  and  at  6'’  57”,  it  had  receded  to  the 
boundaries  given  for  that  time  in  the  chart,  and  had  only  half  of  its  former  intensity.  Then,  in  a few  minutes,  it 
began  to  widen  again  (though  with  only  the  lesser  intensity  of  6'’  57”),  and  also  to  have  a Diffuse  Light  along  its 
borders.  At  7’’  5"‘  the  Stronger  Light  had  reached  its  former  bounds  as  at  ff*  45”;  the  Diffuse  being  as  given  in  the 
chart. 

I noticed  the  same  thing  also  on  Saturday  evening,  but  did  not  record  it.  It  was  so  singular,  that  I thought  it 
might  be  an  ocular  deception  ; but  it  showed  itself  decidedly  on  Sunday  evening,  just  as  described  to-night. 

At  b**,  the  Light  was  very  faint.  I knew  it  had  extended  itself  as  in  the  chart,  because,  in  the  early  part  of  the 
evening,  the  space  about  27,  41,  and  30  Ophiuchi  was  quite  dark,  and  now  it  was  brightened  up  continuously  with  tho 
space  to  1 and  2 Ophiuchi. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  66. 

/ 

OCTOBER  4th,  1853 ; Moiining. 

Lat.  220  23'  N.:  Lon.  113o  32'  E. 

Sun  rose  bh.  56m. 

Stronger  Light  at  3A.  Om.  Diffuse  at  3/i.  and  4Jt. 

4 0 

4 30 

A good  morning  for  observations.  At  d*"  26"“,  the  Stronger  Light  sunk  down,  and  diminished  in  intensity.  At  4'' 
30“',  it  was  as  in  the  ehart.  Then  it  grew  once  more  in  strength.  At  4’’  37”  dawn  arrived. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  67. 

OCTOBER  8th,  1853  ; MoENijfO. 

Lat.  220  11'  N.  ; Lon,  1130  36'  E. 

Sun  rose  5/t.  57Jm. 

Stronger  Light  at  3A.  Om.  Diffuse  3h.  Qm. 

4 0 4 0 

* 4 30  &c-  4 30 

• 

Clouds  since  tlie  morning  of  the  4th.  This  morning  the  sky  was  remarkably  clear,  and  I had  good  observations. 
The  Milky  Way  prevented  my  ascertaining  exactly  the  upper  limits  of  the  Diffuse  Light  at  3 o’clock.  Was  struck, 
this  morning,  with  the  difference  between  the  Zodiacal  Light  and  that  of  the  Milky  Way.  The  former  is  a soft, 
warm  light,  a little  tinged  with  yellow,  as  if  the  sun  were  just  going  to  rise ; this  was  the  appearance  of  the  Stronger 
Light  at  3 o’clock.  This  brighter  part  was  unusually  brilliant  this  morning,  I could  see  nothing  in  the  Milky 
Way  to  compare  with  it  in  brilliancy.  This  was  particularly  the  case  from  4'’  to  4’’  30” ; the  zigzag  line  bounds  a 
portion  more  effulgent  than  the  rest.  The  suddenness  of  the  change  from  the  Zodiacal,  to  dawn  light,  is  worthy  of 
remark.  This  morning,  I turned  my  eyes  from  the  Zodiacal  Light,  in  order  to  make  some  annotations,  and  when, 
after  writing  but  twelve  words,  I looked  again,  the  light  had  spread,  and  dawn  had  come.  This  was  at  4'‘  34”. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  68. 

OCTOBER  ISth,  1853  : Evening. 

Lat.  220  11'  N,  ; Lon.  1130  36'  E. 

Sun  set  bh.  29m. 

^ Diffuse  Light  at  6/i.  40m. 

Clouds  uniformly  since  my  last  entry  (8tli  instant),  except  the  evening  of  the  15th,  when  the  moon  interfered. 
This  evening  had  a clear  western  sky.  Watched  to  see  if  I could  discern  when  the  twilight  changed  into  the  Zodiacal 
Light.  Could  not  tell.  The  position  of  the  ecliptic  is,  however,  unfavorable  for  this.  The  western  sky,  after  sun- 
set, continued  red  for  a considerable  time  ; this  redness  at  last  contracted  its  dimensions,  first  vertically,  then  hori- 
zontally; gradually  the  red  grew  dim,  and  changed  by  imperceptible  degrees  to  a wliite  light,  the  white  expanding. 
At  6''  30"’,  I knew  I was  looking  at  the  Zodiacal  Light;  hut  it  was  impossible  to  say  exactly  when  it  had  become  so. 
The  moon,  after  6”  40"*,  prevented  further  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  69. 

OCTOBER  19th,  1853  : Evening. 

Lat.  220  11'  N.  : Lon.  113°  36'  E. 

Sun  set  bh.  28Jra. 

Ditfuse  Light  at  Ih. 

Evening  pretty  favoralile  for  Zodiacal  Light.  Some  cirri  prevented  my  getting  the 
in  being  able  to  get  the  Diffuse  beyond  the  Milky  Way.  These  evening  observations 
ing,  as  the  sun  still  strikes  laterally;  and  consequently  they  help  us  to  ascertain  the 
northwardly.  Watched  to  see  when  I could  first  make  it  out  to  be  the  Zodiacal  Light:  it  was  so  first,  decidedly,  at 
6''  30"’.  Moon  rose  at  *7'’  15™.  In  the  chart  the  boundary  is  double,  at  its  lower  end,  on  the  left.  My  eye  sometimes 
fixed  on  one,  sometimes  on  the  other,  as  the  true  boundary.  I could  not  decide  which  of  the  two  lines  to  adopt. 


Stronger  part.  Was  gratified 
are  still  particularly  interest- 
breadth  of  the  Zodiacal  Light 
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OBSERVATIONS  ON  THB  ZODIACAL  LIGHT. 


No.  70. 

OCTOBER  20th,  1853  : Eveniko. 

Let.  22°  11' N.:  L<3n.  113°  30' B. 

Sun  set  5h.  28m. 

Stronger  Light  at  6/i.  30m.  Diffuse  6/i.  45m. 

7 0 7 0 

Fine  evening  for  observations.  Watched  carefully  to  trace  the  first  indications  of  the  Zodiacal  Light.  The  twi- 
light contracted  and  faded ; and  then  (I  could  not  tell  exactly  the  time),  there  was  a changing  into  the  Zodiacal 
Light.  I it  to  he  the  latter,  for  the  first  time,  at  6''30"';  hut  as  yet  this  was  only  the  Stronger  Light,  the 
hounds  as  given  in  the  chart.  Then  this  Stronger  Light  began  to  widen,  and  the  Diffuse  Light  to  edge  it,  and  to 
ascend  pretty  rapidly ; and,  at  O'*  45”,  they  were  as  in  the  chart. 
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©BSERYATIONS  ON  THE  ZODIACAL  LIGHT 


No.  71. 

OCTOBER  21st,  1853  : Evbnik3. 

Lat.  22^  11'  N.:  Lon.  IIS^  36'  E. 

Sun  set  bh.  Ilni. 

Stronger  Light  at  6/i.  30m.  Diffuse  at  6A.  4.5m. 

6 45  7 0 

7 30 

Fine  clear  evening.  At  6''  30“,  got  the  Stronger  Light;  hut  the  limitf?  of  the  Diffuse  iverenot  reliable.  At  6*'  45”, 
got  both.  At  Stronger  Light  with  outlines  as  at  G*'  45'",  hut  much  dimmed.  At  7’’  30'",  this  light  scarcely,  if  at 
all,  distinguishable  from  the  Diffuse;  the  latter,  itself,  faint.  At  S'*,  its  lower  boundaries — i.  e.  from  Corona  Borea- 
lis to  a Ophiuchi,  alone  reliable,  but  very  faint. 
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OBSERVATION'S  ON  THE  ZODIACAL  LIGHT. 


No.  72. 

OCTORER  22(1,  1853  : Evening. 

Lat.  220  23' N.:  Lon.  1130  32'  E. 

Sun  set  5/i.  26wi. 

Stronger  Light  at  6/i.  30m.  Diffuse  at  C/i.  30m. 

6 45  6 45 

7 0 7 0 

8 30 

Atmosphere  remarkably  clear.  Got  the  Diffuse  Light  at  G''  30'".  About  G^  52™,  the  Stronger  Light  began  to  fade, 
and  also  to  spread  upward  a little.  At  7''  7™,  could  not  distinguish  it  from  the  Diffu.se  Light.  At  7*'  30'",  no  Stronger 
Light;  but  the  Diffuse  Light  very  biuglit  and  distinct.  Seemed  to  be  more  so  than  an  hour  before  (the  ecliptic 
now  making  a larger  angle  with  the  horizon);  its  limits  appeared  to  be  the  same  as  at  7''.  At  S'",  it  was  still  very 
bright.  At  S’"  30"',  quite  distinct.  I now  turned  towards  the  east,  to  look  for  the  moon’s  illumination. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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No.  73. 

OCTOBER  27  th,  1853  : Evexixo. 

Lat.  220  23'  N.:  Lon.  113®  32'  E. 

Sun  set  bh.  22m. 

Diffuse  Light  at  7 and  8 o’clock. 

Clouds  from  last  entry  (22d)  until  this  evening.  Towards  7 o’clock,  the  sky  cleared;  and,  at  7'’  and  S’*,  had 
good  ohservations ; some  haze  and  clouds  along  the  horizon ; in  consequence  of  which,  could  not  get  the  outlines  of  the 
Stronger  Light. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  74. 

OCTOBER  28th,  1853  : Evenins. 

Lat.  220  23'  N.:  Lon.  1130  32'  B. 
Sun  set  5A.  22wi. 

Diffuse  Light  at  6h.  30m.  and  1h. 


Early  part  of  the  evening  pretty  good.  Clouds  prevented  my  getting  the  outlines  of  the  Stronger  Light;  and, 
spreading  afterwards,  stopped  all  observations  at  7 o’clock. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  75. 

OCTOBER  29th,  1853  : Morning. 

Lat.  22°  23'  N,  : Lon  113°  32’  E. 

Sun  rose  Gk.  G.Jm. 

Diffuse  Light  at  2 o’clock. 

Rose  at  fifteen  minutes  before  2'',  and  found  the  sky  pretty  good  for  observations.  At  1'*  50'",  there  seemed  to  be  a 
faint  blush  of  light  from  Prte.sepe  down,  but  not  enough  to  be  spoken  of  with  certainty.  At  2'’,  the  light  was  de- 
cided, and  as  given  in  the  chart.  At  2*’  IC",  the  Stronger  Light,  about  Regulus,  was  equal  to  that  of  the  Milky 
Way  between  Tureis  and  31  Canis  Majoris.  Moon  rose  about  3''. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  76. 

OCTOBER  29th,  1853  : E^tinino. 

Lat.  220  23'  N.  : Lon.  113°  32' E. 

Sun  set  5/i.  21Jm. 

Stronger  Light  at  6A.  20m.  Diffuse  O/j.  30m. 

G 30  7 0 

7 0 8 45 

8 41 

Early  part  of  the  evening  very  clear,  and  made  very  careful  and  minute  observations  as  follows : Sun  set,  by 
watch.  S'"  22“ ; 6’’  13“,  western  sky  one  uniform,  dead  reddish  color;  6’’  20“,  sky  has  become  whitened — first  below, 
then  the  white  ascending  till  it  has  the  outline  in  the  chart  at  that  hour;  O’*  23“,  this  whiteness,  as  if  the  full  moon 
were  at  /3  Libras  and  going  to  rise  ; 6'"  25“,  it  is  now  decidedly  the  Zodiacal  Light  (the  Stronger  Light),  its  limits  the 
same  as  at  6'’  20“;  it  is  stronger  and  more  decided  towards  Antares  than  at  6''  20” : 6*'  27”,  the  Diffuse  Light  now  spreading 
out  from  the  other,  and  ascending ; 6'’  30”,  there  has  been  all  along  from  6“'  20”,  a patch  of  light  stronger  than  the 
rest,  as  marked  in  the  chart  by  the  zigzag  lines ; fi'‘  33”,  this  patch  scarcely  seen  (perhaps  in  consequence  of  being 
lower  toward  the  horizon);  fflo”,  the  Stronger  Light  about  13  Bootis  equal  to  that  of  the  Milky  Way  between  Alberio  and 
39  Cygni.  Now,  clouds  stop  observations;  7 o’clock,  the  clouds  have  shifted,  and  allow  observations  on  the  left;  the 
Stronger  Light  shows  itself  decidedly  above  the  Milky  Way;  8”  45”,  it  is  now  pretty  strong  there;  9*'  30”,  the  Zodi- 
acal Light  seems  still  to  show  itself  above  the  Milky  Way,  but  it  is  difficult  to  distinguish  it  from  the  general  white- 
ness of  the  horizon. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  77. 

OCTOBER  31st,  1853  : Morninq. 

Lat.  220  23'  N : Lon.  113°  32'  E. 

Sun  rose  6/i.  Im. 

Stronger  Light  at  3 o’clock.  Diffuse  1^.  40m. 

2 0 
3 0 

Sun’s  Longitude  218°, 

Was  on  deck  at  1’“  40”,  when  I found  a faint  appearance  of  light  within  the  limits  marked  in  the  chart.  It  was 
scarcely  perceptible.  At  2’’  the  Light  was  decidedly  Zodiacal.  Again  on  deck  at  S'*,  when  the  Stronger  Light  was 
also  seen.  Sky,  now,  clouded  over;  could  get  no  further  observations. 
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OBSERVATIONS  ON  TUE  ZODIACAL  LIGHT. 


No.  78. 


OCTOBER  31st,  1853  : Evenikg. 

Lat.  220  23'  N. : Lon.  1130  32'  E. 

Sun  set  5A.  20;7i. 

Stronger  Light  at  G/i.  27m.  Diffuse  GA.  45m. 

6 45  7 0 

7 0 8 0 

8 0 9 0 

9 0 

10  30 


The  atmosphere  remarlcalily  clear ; made  careful  observation.  The  twilight  finally  left  a dead  reddish  horizon. 
At  6''  22™,  this  began  to  brighten  and  turn  whitish,  particularly  under  a and  £ Draconis;  6*'  27™,  it  is  now  decidedly 
the  Zodiacal  Light;  6''  30™,  the  Stronger  Light  (the  only  Light  yet  showm)  has  grown  in  strength  very  rapidly,  and 
is  rapidly  ascending;  the  Diffuse  Light  shows  itself  beyond  the  edge  of  the  other;  ff’  37™,  there  has  been,  from  the 
first,  a patch  of  light  (the  same  as  last  evening,  and  at  the  same  place),  stronger  than  the  rest;  but  this  is  now  gone, 
and  the  Stronger  Light  is  all  equalized;  foi’  the  rest,  see  the  chart:  '9''  30™,  presented  the  same  appearance  as  9''. 
The  atmosphere  being  unusually  transparent  (stars  of  the  6th  magnitude  very  bright),  I determined  to  watch  assidu- 
ously till  nothing  more  could  be  seen.  At  10’’,  the  same  as  9''  30™;  but  the  inclination  of  the  ecliptic  has  greatly 
changed  since  7 o’clock,  and  the  Light  (all  the  Stronger  Light  now)  has  shot  across  the  Milky  Way,  and  shows 
itself  in  great  brightness  beyond;  10''  10™,  there  was  a change;  the  Light  began  to  fade  rapidly;  10''  30™,  some  of  it 
left,  but  quite  contracted  in  limits  (see  chart)  ; 11  o’clock,  perhaps  a little  left,  but  nothing  reliable,  and  no  bounda- 
ries can  be  got;  nothing  certain  any  more,  and  I cease  observing. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  7&. 

NOVEMBER  1st,  1853  : Mounim. 

Lat.  22'3  23'  N.:  Lon.  113°  32'  E. 

Sun  rose  (>/i.  St?*. 

Stronger  Light  at  ‘ih.  Om.  Diffuse  at  1/i.  Om, 

4 0 2 0 

4 30  ' 30 

4 48  4 0 

4 30 

4 48 

Sun’s  longitude  219°  O'. 

Tlie  atmosphere  being  remartahly  favorable,  I determined  to  rise  so  as  to  be  able  to  ivatcli  for  the  first  indicationj? 
of  the  Zodiacal  Light,  in  the  cast.  Accordingly  was  on  deck  at  8 minutes  before  1'' ; but  the  Zodiacal  Light  was  be- 
fore me.  There  was  already,  from  Prmsepe  down,  a narrow  strip  of  blush  or  faint  Light.  Distrustl'ul  of  my  own 

eyes,  I got  Lieutenant  M (who  had  charge  of  the  deck),  to  assist  me  cvith  his  judgment;  and  he  agreed  that 

there  was  a degree  of  light  there,  which  the  adjacent  parts  of  the  sky  did  not  have.  The  boundaries  are  given  in  the 
chart.  1 remained  on  deck  till  2*',  and  saw  this  faint  tinge  gradually  increasing  in  strength,  and  widening  its  bor- 
ders, till  it  became  at  2'’  as  in  the  chart.  Kose  again  at  3'',  and  found  the  Stronger  Light  showing  itself.  From  4'’ 
to  4''  30'",  the  Stronger  Light  was  really  splendid.  It  was  as  if  the  sun  were  going  to  rise  there,  in  a minute  or  two. 
At  4''  30"',  it  suddenly  began  to  lose  its  brilliancy,  and  to  sink  down  very  ra2)idly.  Its  limits,  at  4^  30"’  and  4"  45“,  are 
given  in  the  chart.  At  4'’  SO"",  the  light  broke  bounds  and  spread  laterally  with  great  rapidity;  at  4”  52”',  there  were 
no  boundaries,  the  eastern  sky  had  all  a general  whiteness,  and  dawn  had  arrived. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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No.  80. 

NOVEMBER  1st,  1853  : Evening. 

Lat.  220  23'  N.:  Lon.  113°  32'  E. 

Sun  set  5A.  lOwi. 

Stronger  Light  at  "th.  dm.  Diffuse,  7/i.  Om. 

8 0 8 0 

9 0 9 0 

10  0 10  0 

11  0 

J 

There  were  clouds  (cirri)  in  the  west  till  *7  o’clock,  when  they  left,  and  I commenced  observations;  the  atinosjihere  | 

remarkably  clear  quite  down  to  the  low  hills  which  tmnied  the  horizon.  Determined,  as  circumstances  were  so  fa-  * 

vorahle,  to  watch  it  to  the  last;  and  also  to  see  its  first  beginnings  afterwai'ds  in  the  cast,  so  as  to  know  how  near, 
in  time,  the  eastern  and  western  Zodiacal  Lights  approach  each  other.  The  evening  result  is  in  the  chart.  After 
10  o’clock  the  Diffuse  Light  faded  into  notliing;  at  11*',  the  other  had  become  very  faint,  but  was  still  jierceptible. 
This  lasted  till  11*'  30'”,  when  there  was  nothing  any  longer  reliable;  nothing  certain  to  distinguish  that  part  of  the 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  81. 

NOVEMBEK  2d,  1853  : Mornlng. 

Lat.  220  23'  N.;  Lon.  113o  32'  E. 

Sun  rose  6/i.  9ni. 

Stronger  Light  at  OA.  50m.  Diffuse  4A.  Om. 

4 0 4 30 

4 27 
4 41 
4 49 

Sun’s  longitude  220®. 

Was  on  deck  at  midnigdit,  to  watch  for  the  first  indications  of  the  Zodiacal  Light.  Prtesepe  was  above  the  horizon, 
but  the  sky  below  it  was  like  every  other  part;  watched  closely,  but  could  see  nothing  till  half  an  hour  past  mid- 
night, when  1 thought  there  was  possibly  a little  tinge  of  white,  but  was  doubtful;  12’’  35"’,  thought  the  tinge  had 
increased,  but  was  still  doubtful;  12’’  40"’,  the  liglit  pretty  reliable  as  the  Zodiacal  Light.  At  12''  50"',  I called  the 
quartermaster  on  duty,  and,  pointing  to  a stretch  of  about  90°  along  the  horizon,  said:  “Does  any  part  of  that  sky 
appear  brighter  to  you  than  the  rest?”  He  answered  immediately,  pointing  to  the  portion  below  Prmsepe,  “Yes, 
sir,  it  is  considerable  brighter  just  here.”  This  was  also  my  own  oinnion.  So  between  the  disappearance  of  the 
western,  and  the  appearance  of  the  eastern  Zodiacal  Light,  in  reliable  forms,  there  was  an  interval  of  80  minutes. 

For  the  rest,  see  the  chart.  At  4''  25'",  the  Stronger  Light  suddenly  sunk  (in  two  minutes’  time),  and  at  4’’  2*7"’, 
was  as  ill  the  chart,  being  also  much  diminished  in  brightness.  At  4'' 40"’,  it  widened  rapidly  below ; at  4'’ 49"’, 
was  as  in  chart.  At  4''  50'",  the  light  broke  bounds  effectually,  and  spread  over  the  sky;  at  d**  52"’,  dawn  had  fully 


come. 


21 


164 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  82. 

NOVEMBER  3d,  1853  : Evening. 

Lat.  22°  23'  N.:  Lon.  113°  32'  E. 

Sun  set  5A.  18Jm. 

Stronger  and  Diffuse  Light  at  Th.  Om. 

8 0 
9 0 

10  0 

Determined  again  to  watcli  the  Zodiacal  Light  till  its  entire  disappearance;  hut,  a little  before  ll'*,  the  sky  became 
clouded  in  jiatches,  which  prevented  my  getting  boundaries  from  that  time  on.  The  light,  however,  could  he  seen 
between  the  clouds  (made  even  more  striking  by  them),  until  11''  45"'.  The  quartermaster  on  watch,  in  answer  to  a 
question  from  me,  said,  at  once,  that  the  sky  was  brighter  there  (^.  e.  about  /9  Aquarii),  than  in  the  other  parts  of 
the  sky. 

The  clouds  lasted  till  dawn. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  83, 

NOVEMBER  4th,  1853  : Evening, 

Lat.  220  23' N.;  Lon.  1130  32'  E. 

Sun  set  5h.  7^m. 

Stronger  Light  at  Sh.  20m.  Diffuse  Sh.  20m.  , 

9 0 9 0 

10  0 10  0 

11  0 

Sun's  longitude  222°. 

Clouds  in  the  morning,  and  moon  in  the  evening  till  S'*,  Got  observations  then,  and  till  ll**,  at  which  latter  time 
clouds  had  commenced  floating  up,  so  as  to  cover  part  of  the  Zodiacal  Light;  no  further  reliable  observations  could 
be  had.  At  Q**,  the  Stronger  Light  at  56  and  57  Sagittarii,  was  equal  to  that  of  the  Milky  Way  about  16  Vulpis. 
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observations  on  fllE  ZODIACAL  LIGHT. 


No.  84. 

NOVEMBER  5th,  1853  : Evening. 

Lat.  22°  23'  N.:  Lon.  113°  32'  E. 

Sun  set  5A.  llm. 

Stronger  Light  at  ^h.  Om.  Diffuse  9h.  Om. 

10  0 10  0 
11  0 

Sun’s  longitude  223°  1'. 

Clouds  in  the  morning.  Moon  this  evening  set  a little  before  9'‘ ; got  observations  from  that  time  on.  Evening 
clear  and  good  for  work.  Worthy  of  notice,  how,  as  the*  evening  advances,  and  the  ecliptic  increases  its  angle,  the 
Light  shoots  upward,  narrowing  its  cone.  At  12",  the  ecliptic  is  nearly  perpendicular  to  the  horizon. 

At  11",  the  Diffuse  Light  seemed  to  have  the  same  boundary  as  at  10",  hut  I could  not  determine  reliably.  Thought 
that  the  Stronger  Light  could  he  made  out  till  11"  30"';  by  which  time,  however,  it  had  become  so  low  down,  and  so 
mixed  with  the  whiteness  at  the  horizon,  that  I could  now  no  longer  speak  of  it  with  certainty.  The  existence  of  the 
Diffuse  Light  at  11"  SO"”,  could  also  not  he  affirmed  with  certainty. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  85. 

NOVEMBER  8th,  1858  : Mokning. 

Lat.  220  2.3' N.:  Lon.  1130  32'  E. 

Sun  rose  O/f.  12m. 

Stronger  Light  at  2h.  15m.  Diffuse  2/i.  Om. 

3 0 3 0 

4 0 4 0 

4 20 

4 27  ^ 

Clouds  since  last  entry  (5tli).  Eose  this  morning  at  2'',  and  had  observations  thence  on  till  twilight.  Morning 
favorable.  The  Stronger  Light  began  to  he  reliable  at  2*'  15“  (rather  suddenly).  At  4**  15“,  this  Light  was  very 
strong  ; hut  at  4"  20™,  it  suddenly  sunk  to  77  Leonis  Majoris,  and  at  the  same  time  was  greatly  dimmed.  At  4’*  24™, 
it  began  to  brighten  again,  and  to  expand  below;  and  at  4'‘  27™,  its  limits  were  as  in  the  chart.  At  4'‘  50™,  it  had 
brightened  again  considerably.  At  4'’  56™,  it  broke  bounds,  and  at  d""  58™  dawn  had  arrived. 
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No.  86. 

NOVEMBER  22d,  1853  : Eteninq. 

Lat.  22°  11'  N. : Lon.  113°  3G'  E. 

Sun  set  5/i.  lljm. 

Stronger  and  Diffuse  Light  at  7 o’clock. 

Clouds  constantly  since  last  entry  (8tli).  This  evening  at  7''j  had  an  observation;  sky  pretty  clear.  At  S'*,  clouds 
had  intervened ; I got  no  further  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  87. 

DECEMBER  5th,  1853  : AIormso 

Lat.  220  ir  N,:  I/m.  ll.'SO  ;5fi'  E, 

Sun  rose  6/).  29?!i. 

Stronger  Light  at  1/;  15ot.  and  2h. 

Sun’s  longitude  253®  19'. 

Cloudy  from  22d  ultimo  to  this  date.  Rose  at  ten  minutes  before  1'’.  At  1 o'clock  there  seemed  to  he  a blush  of 
light  in  the  sky,  from  Regulus  down.  Should  not  have  doubted  it,  if  there  had  not  been  a similar  kind  of  blush 
along  the  horizon  from  this  place  to  the  Milky  Way,  on  the  right.  At  V’  12'",  took  outlines,  hut  do  not  feel  perfectly 
satisfied  about  the  character  of  the  Light.  At  L'  37”,  it  seemed  to  be  pretty  decided.  At  2'',  scarcely  a doubt  about 
it.  There  would  have  been  none,  if  it  had  not  been  for  this  blush,  still  on  the  right;  but  this  latter  did  not  extend 
upward,  like  the  other.  At  3'',  the  sky  has  all  clouded  over  once  more. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  88. 

DECEMBER  21st,  1853  : Evening. 

Lat.  230  4'  N.;  Lon.  113°  26'  E. 

Sun  set  bh.  \iS\m. 

Stronger  Light  at  6A.  30m.  and  7h.  Diffuse  7/i. 

Clouds  since  last  date  till  this  evening,  when  I succeeded  in  having  some  good  observations,  for  which  sec  the 
chart.  Clouds  immediately  after  spread  ever  the  sky,  and  prevented  further  observations. 
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No.  89. 

DECEMBER  2Sth,  1853:  Evening. 

Lat.  22°  18'  N.:  Loii.  114°  10'  E. 

Sun  set  5/i.  22/«. 

Stronger  and  Diffuse  Light  at  Ik.  Om. 

7 30 

8 0 

9 0 

Sun’s  longitude  270°  44'. 

Clouds  uniformly  since  last  date  until  to-day.  This  eveniugj  sky  perfectly  clear.  The  planet  Venus  interferes 
somewhat  with  observations,  but  good  outlines  can  still  be  procured.  At  6"  39",  the  Zodiacal  Light  di.scernible,  but 
faint;  6’’  38"',  stronger,  but  too  dim  to  give  reliable  outlines.  At  7'^,  got  outlines  of  both  Diffuse  and  Stronger  Light, 
but  the  former  Light  was  dim.  For  the  rest,  see  chart.  At  10’',  the  Diffuse  Light  still  to  be  seen,  its  outlines  the 
same  as  at  9'“;  no  Stronger  Light  to  be  seen.  At  ID,  there  seemed  to  be  some  Light  left,  but  nothing  reliable. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  90. 

DECEMBER  29th,  1853  ; Mohning. 

Lat.  223  18' N.  : Lon.  1143  10'  E'. 

Sun  rose  Gh.  \lm. 

Stronger  Light  3A.  3077J.  Diffuse  3/i.  15/». 

4 0 4 0 

5 0 5 0 

5 25 

Sun’s  longitude  279°  45'. 

Eose  a little  before  S'".  Atmosiiliere  remarkably  clear,  and  morning  very  fine.  Observations  as  in  the  chart.  At 
5*'  25“,  the  Stronger  Light  sunk  suddenly  down  from  the  limits  marked  for  5’',  to  those  marked  O'*  25"',  in  the  chart. 
At  S’*  SL",  it  broke  bounds  and  spread,  and  dawn  had  come. 
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No.  91. 

DECEMBER  29th,  18.53  : Evening. 

Lat.  220  18' N.:  Lon.  1140  10' E. 

Sim  set  bh.  23m. 

Stronger  Light  at  7h.  Om.  Diffuse  Gh.  45m. 

7 15  7 15 

7 30  7 30 

8 30  8 30 

9 30 

Atmosphere  remarkahly  clear.  Sky  unclouded.  Watched  to  see  how  the  Zodiacal  Light  would  first  show  itself. 
It  came  so  gradually  that  nothing  belonging  to  it  could  be  made  out,  till  at  6’'  30'",  it  was  evddent  that  the  sky  along 
its  place  had  paled  somewhat.  The  twilight  is  long,  and  at  6''  So""  darkness  had  not  fiiirly  set  in.  But  the  Zodiacal 
Light  was  faintly  marked  in  the  sky,  even  before  the  stars  were  all  fully  out.  The  Light  was  not  strong  enough  to 
give  boundaries  till  O'*  45’",  when  I got  those  of  the  Diffuse  Light;  the  Stronger  did  not  show  itself  distinct  from  the 
other  till  6'’  55"’;  at  7”,  I got  its  boundaries.  For' the  rest,  see  the  chart.  The  Light  was  brightest  at  about  7''  SO"*. 
The  Stronger  had  dimmed  at  8"  30"’,  but  was  yet  good.  At  9"  30'",  there  was  no  Stronger  Light  o.s  such;  but  the 
Diffuse  was  very  bright,  the  Stronger  seeming  to  have  spread  into  this.  Exhausted  by  last  night’s  watching,  I 
now  went  to  bed. 
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No.  92. 


DECEMBER  30th,  1863  : Moemnu. 

Lat  220  18'  N.:  Lon.  114°  10'  E. 

Sun  rose  G/i.  43m. 

Stronger  Light  3/t.  Om.  Diffuse  3/i.  Om. 

3 30  3 30 

4 30  « 4 30 

5 20  Paled  sky  4 30 

5 25 

Sun's  longitude  2780  47'. 


He 

t, 

1 

"I 

(i 


Morning  sky  fine  and  clear.  Intended  to  be  up  at  1’’  50”",  but  was  not  waked  till  near  S'*.  Took  boundaries  as  in 
the  chart.  At  3'’,  the  Stronger  Light  was  faint,  the  Diffuse  very  distinct.  This  last,  at  all  this  morning’s  observa- 
tions, seemed  to  run  up  to  Pra3sepe,  coming  nearly  to  a point  there:  but  I could  not  be  certain  about  it,  and  have 
put  ? to  the  doubti'ul  lines.  The  Zodiacal  Light  was  strongest  at  about  4'*  30™.  At  this  hour  (4"  30™),  I was  sur- 
prised to  find  that  the  Diffuse  Light  on  the  left,  or  north,  had  greatly  e.xtended  its  boundaries,  running  through  the 
middle  of  Corona  Borealis.  I have,  for  that  hour,  given,  with  the  Stronger  and  the  Diffuse  Light,  also  this  latter  ex- 
tension, marked  by  dots  andaaa,  though  it  was  so  strong  as  to  be  very  little  different  from  the  Diffuse  Light  itself.  I was 
not  looking  for  this;  but  I now  remember  a similar  sudden  extension,  northwardly,  in  the  evening  Light  of  the  1st 
of  July.  This  is  in  the  same  part  of  the  sky,  and  is  probably  owing  to  the  same  cause — namely,  that  the  approach 
of  the  ecliptic  to  the  horizon  brings  this  nebulous  substance  more  laterally  to  the  eye.  There  is  now,  between  mid- 
night and  5 o’clock,  a great  lessening  of  the  angle  of  the  ecliptic  with  the  horizon,  particularly  towards  4 or  5 
o’clock.  This  extended  light  is,  however,  much  stronger  than  that  of  July,  when  first  seen;  being,  in  this  res2)ect, 
the  opposite  of  that.  This  extended  light  seems  to  reach  up  to  Prajsepe ; but  as  thc' space  between  Regulus  and 
Prmsepc  is  quite  void  of  stars  above  those  of  the  Gth  magnitude,  I am  doubtful  of  it.  Still,  there  does  seem  to  be  a 
positive  whiteness,  as  of  the  Zodiacal  Light.  From  5''  20™  to  S'”  25™,  the  Stronger  Light  sunk  rapidly  down,  and  was 
very  much  dimmed.  At  5''  32™,  the  Light  broke  bounds  and  spread,  and  dawn  had  come.  This  spreading,  however, 
is  not  so  striking  as  it  was  in  September  and  October. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  93. 

DECEMBER  30(b,  1853  ; Evening. 


Lat.  220  IS'  ij. 

: Lon. 

1140  10'  E. 

Sun  set  5/i.  21m. 

Stronger  Light  at  6/i. 

45ni. 

Diifuse  C/i.  45m. 

7 

15 

7 20 

7 

45 

7 45 

8 

0 

S 30 

S 

SO 

0 30 

11  30 
Midnight 

12  30 

1 0 

•A  most  favorable  time.  Atmospbere  perfectly  clear,  and  sky  good  down  to  tbe  horizon.  Victoria  mountain  (Hong 
Kong)  interferes  a little,  but  not  so  as  to  produce  any  difficulty.  I determined  to  watch  this  night  through,  in 
order  tn  see  all  the  changes  of  the  Zodiacal  Light,  and  to  discover  how  long  it  would  last  in  the  west,  and  how  soon 
it  would  appear  in  the  eastern  sky.  The  ecliptic,  at  this  time,  is  most  favorable  for  the  endurance  of  the  Light, 
being  nearl\'’  vertical  to  the  horizon  at  midnight,  so  as  to  give  as  little  trouble  as  possible  from  haziness  or  the  ordi- 
nary glare  along  the  horizon.  I was  well  rewarded  to-night,  having  had  the  rare  satisfaction  of  seeing  the  Zodiacal 
Light  at  once,  at  the  east  and  west,  at  12  o’clock.  The  following  are  my  notes  : ‘‘At  O'’  30'",  twilight  not  quite  past, 
and  the  stars  imperfectly  out;  hut  the  Milky  Way  is  clearly  distinguishable,  and  so  also  is  the  Zodiacal  Light,  though 
the  latter  is  dim.  I tried  to  get  its  boundaries ; but  after  succeeding  in  one  or  two  spots,  had  to  give  it  up,  the  Light 
being  so  faint  as  not  to  give  reliable  outlines  throughout.  At  6''  42®,  succeeded;  O’’  45®,  could  get  outlines  of  Stronger 
Light.  Observations  from  this  on,  as  in  the  chart.  The  Stronger  Light  was  strongest  at  7'’  45®;  by  S'"  30®  it  had 
become  dim.  At  9"  30®  Stronger  Light  almost  gone;  it  has  ascended,  and  widened  into  the  Diffuse,  which  is  now 
very  distinct  and  bright — brightest  at  its  lower  end.  At  11'’,  quite  distinct,  as  high  as  the  Pleiades,  its  limits  nar- 
rower than  before,  and  running  up  cone-shaped:  brightest  at  lower  end.  It  perhaps  extended  up  as  far  as  123 
Tauri  (tip  ot  the  horn),  but  I was  not  certain;  it  rather  seemed  so  to  me.  At  11'’  30®,  Light  still  visible,  but  dim. 
Tliought,  then,  it  did  extend  up  to  123  Tauri.  Boundaries  as  at  11'’.  It  was  now  simply  a paling  of  the  sky.  At 
midnight,  still  a paling  of  the  sky;  boundaries  as  at  11'’;  it  is,  however,  scarcely  perceptible.  Now  saw  tbe  Zodiacal 
Light  also  in  the  east,  for  which  see  morning  chart  of  December  31st,  and  remarks.  At  12’’  30®,  the  western  Light  still 
seemed  to  continue;  its  boundaries  as  before.  It  was  as  bright  as  the  extreme  edge  of  the  Milky  Way,  just  by 
Gomeisa,  but  has  a warmer  tint  than  the  Milky  Waj^.  At  P’,  it  still  seemed  to  be  visible — appeared  not  to  he  going 
out,  but  to  be  sinking  with  the  Pleiades;  its  limits  as  before.  At  2'’,  it  had  quite  gone.” 
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Wo.  94. 

, DECEMBER  31st,  1853  : Mokking. 

Lat.  22°  18'  N.:  Loa.  114o  10'  E. 

Sun  rose  6h.  42m. 

Stronger  Light  4/i.  Om.  Difl'use  at  Midnight. 

• 5 0 OA.  30m. 

5 22  1 0 

6 25  2 0 

4 0 

5 0 

At  12''  (miciniglit)  turned  from  the  west,  ivhere  the  Zodiacal  Light  was  still  visible,  and  found  it  showing  itself 
also  in  the  east.  Distrustful  of  my  own  eyes,  I called  the  quartermaster  on  watch,  and,  directing  him  “ to  draw  a 
line  by  two  certain  stars”  (Regtilus  to  Mars),  said:  “ Tell  me  whether  the  sky  looks  paler  to  you  along  that  line, 
and  a little  on  either  side?  Look  for  some  time.”  He  soon  replied  ; “Yes,  sir,  it  looks  paler  and  dim.”  I said: 
“How  far  up?”  He  replied:  “To  that  bright  star”  (Regulus);  but  thought  it  might  he  to  the  dim- cluster  above 
(Priesepe).”  Which  latter  was  also  the  limit,  as  it  appeared  to  me.  At  30  minutes  past  midnight,  seemed  to  be  a 
little  brighter  ; same  limits  as  before.  At  1 o’clock  the  Light  was  quite  distinct;  not  simply  a paling  of  the  sky,  but 
a positive  light.  At  2"  30"’,  Light  increased — quite  strong  from  29  Virginis  down.  Soon  after  5",  the  Stronger 
Light  began  to  descend  rapidly,  as  the  chart  will  show,  till  it  rested  as  marked  at  5’’  25"’;  at  5’’  32"’,  broke  bounds, 
and  dawn  had  come. 
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No.  95. 

JANUARY  2d,  1854:  Morn'ino. 

Lat.  22°  18' N.:  Lon.  114°  10' E. 

Sun  rose  6h.  43m. 

Stronger  Light  2h.  Om.  Diffuse  Oh.  30m. 

3 0 10 

4 0 2 0 

5 0 3 0 

5 10  4 0 

5 25  5 0 

Western  Zodiacal  Liglit  O/i.  15m.  and  1 o'clock. 

The  evening  of  the  31  st  was  cloudy ; yesterday  was  Sunday.  This  morning  I was  on  deck  a few  minutes  after 
midnight,  and  found  the  Zodiacal  Light,  both  in  the  western  and  eastern  sky,  as  on  the  31st  a.  m.  As  regards  the 
western,  took  outlines  at  O'’  IS™;  the  Light  was  very  dim;  I thought  that  between  a and  w Arietis,  it  was  equal  to 
that  of  the  Milky  Way  about  <p,  and  co  Andromedae.  At  12”  30”,  it  seemed  to  he  more  decided  than  the  Zodiacal 
Light  in  the  eastern  sky,  hut  this  was  probably  not  real.  At  1”,  it  could  still  he  seen;  its  limits,  as  in  the  morning 
chart  at  12”  15”.  At  2”  nothing  of  it  left.  Query — does  it  die  out,  or  remain  to  sink  under  the  horizon?  To-night 
I thought  the  former.'  The  Pleiades,  its  upper  end,  were,  however,  aiiproaching  the  horizon  at  2 o’clock,  and  its 
disappearance  might  have  been  owing  to  the  horizontal  haze  or  dimness. 

The  night  was  a most  favorable  one;  stars  were  bright;  scarcely  a breath  of  air  stirring. 

At  12”  10”,  there  seemed  to  he  a dim  Zodiacal  Light  in  the  eastern  sky.  I was  not  then  fully  decided  about  it, 
but,  as  afterwards  I saw  it  gradiially  growing  into  the  certain  Zodiacal  Light,  of  which  at  1 o’clock  there  could  be  no 
doubt,  I felt  satisfied  that  this  at  12”  10”  was  truly  that  Light.  At  2”  the  Stronger  Light  was  decided  enough  to 
give  boundaries.  For  the  rest,  see  chart.  The  sinking  of  the  Stronger  Light  at  5”  10”,  was  remarkable; — it  was  so 
sudden,  as  was  also  the  change  in  the  strength  of  the  Light.  At  5”  I was  admiring  its  brilliancy,  and  thought  it 
was  stronger  than  at  any  previous  time  that  morning;  just  before  5”  10”,  it  began  to  sink,  and  in  two  minutes’  time 
had  got  to  the  limits  given  in  the  chart  (marked  5”  10”),  and  had  lost  more  than  half  of  its  intensity  : it  was,  indeed, 
now  rather  dim.  At  5”  25”,  it  had  got  still  lower — same  strength  as  at  5”  10”.  At  5”  33”  dawn  had  come.  While 
the  Stronger  Light  was  changing  thus,  the  Diffuse  remained  the  same  as  before,  both  in  strength  and  boundaries. 

[P.  S.,  1850. — I had  prepared  my  chart  with  both  the  eastern  and  western  Zodiacal  Light  upon  it,  at  12”  15”  and 
1 o’clock,  but  find  it  impossible  to  enter  it  in  this  book.  The  vertices  of  the  eastern  and  western  Lights  were  then  V5° 
apart,  not  cusp-shaped,  but  rounded  upwardly.  The  western  Light  extended  to  the  Pleiades,  and  at  its  base  reached 
17^°  N.,  and  15°  S.  of  the  ecliptic.] 
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No.  96. 

JANUARY  2d,  1854  ; Evening. 

Lat.  220  18'  N.  : Lon.  1140  10'  E. 

Sun  set  bh.  24771. 

Eastern  ZodLical  Light  at  llA.  SOiti.  and  midnight.  Western  Stronger  Light  8A.  SOtti.  Diffuse  8^.  SOtti. 

9 30  9 30 

10  30 

Midnight 
1 0 

Moon  till  about  8’'  30”.  At  that  hour  got  observations.  Tbe  nigbt  remarkably  fine,  sky  clear,  atmosphere  trans- 
parent, no  wind.  At  9'’  30”;  the  Stronger  Light  was  dim,  but  I was  able  to  get  boundaries.  At  10’’  30™,  it  was  gone; 
11’’  30™,  boundaries  same  as  at  10'‘  30”.  At  12**  (midnight),  tbe  Light  was  dim,  but  still  distinct.  Between  a and  73 
Arietis,  along  on  tbe  ecliptic,  the  Light  was  equal  to  that  of  the  Milky  Way  adjoining  Betelgueux.  At  11''  30™,  saw 
also  the  Zodiacal  Light  in  the  east,  for  which  see  morning  annotations,  and  also  its  boundaries  in  the  evening  chart. 
At  12'',  the  Light  in  the  east  and  west  was  about  equal.  At  la.  m.,  the  western  Light  still  visible,  but  scarcely  to 
be  made  out;  its  boundaries  as  at  12''.  At  1''  45™,  nothing  of  it  to  be  seen.  It  dies  out;  for  tlie  space  below  the 
Pleiades,  at  this  hour,  w'as  free  from  haze  quite  to  the  horizon,  yet  was  dark  like  the  rest  of  the  sky. 
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No.  97. 


JANUARY  3d,  1854  ; Morsixq. 

Lat.  220  18' N.;  Lon.  114°  10' E. 

Sun  rose  6/(.  43r«. 

Western  Zodiacal  Light  at  midnight  and  1 o’clock.  Eastern,  Stronger  Light  at  2A.  Om.  Dififuse  ll/i.  30/n. 
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As  mentioned  ii> the  annotations  of  last  evening,  the  eastern  Zodiacal  Light  showed  itself  at  half  an  hour  before 
midnight,  very  faint,  hut  still  visible.  Its  northern  limits  were  easily  made  out,  hut  there  was  a difficulty  in  getting 
those  towards  the  south;  also  it  was  difficult  to  say  where  it  terminated  above.  At  12’’,  it  was  as  bright  about  77 
Leonis  Majoris  (a  a in  the  chart)  as  the  Milky  AVay  clo.s,e  to  Betelgueux.  At  1'’,  it  was  more  distinct,  but  still  dim. 
The  night  was  remarkably  favorable  for  observations.  The  Stronger  Light  showed  itself  at  2",  but  was  dim.  I was 
puzzled  all  through  the  morning’s  observations,  by  what  seemed  to  be  a narrow  streak  of  the  Diffuse  Light,  bounded 
by  Pollux  on  one  side,  and  the  ecliptic  on  the  other,  and  continued  above  Prmsepe,  seemingly  to  the  Milky  AVay. 
But  this  was  all  very  uncertain.  Still  it  forced  itself  on  my  notice  again  and  again.  I did  not  know  what  to  make 
of  it.  It  seemed  to  be,  and  seemed  not  to  be.  Between  5’'  5™  and  5"  lO™,  the  Stronger  Light  dropped  down  as  shown 
in  the  chart.  I watched  it  as  it  evenly  but  rapidly  sunk;  what  remained  also  losing  half  its  late  brilliancy.  After 
this,  there  seemed  to  be  pulsations  in  the  strength  of  this  Stronger  Light;  it  kept  its  boundaries  as  at  5”  lO",  but 
seemed  to  increase  and  to  fail  in  strength  at  intervals  of  five  minutes  or  so ; never,  however,  getting  to  the  intensity 
which  it  had  just  before  S'*  S'”.  Dawn  at  G''  30'“. 
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No.  98. 

JANUARY  3d,  1854;  Eve.vi.ng. 

Lat.  220  18'  N.:  Lon.  1140  10'  E. 

Sun  set  5A.  25m. 

Eastern  Zodiacal  Light  at  llA.  20ni.  and  midnight.  Western.  Stronger  Light  at  !)/i.  40w.  Diffuse  9/(.  20m. 

' 10  0 10  0 

Midnight 
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Moon  interfered  till  some  time  after  nine.  At  9*'  40'"  got  observations.  Night  a most  favorable  one,  calm  and  very 
clear;  sky  brilliant.  For  observations,  see  chart.  At  12‘’  (midnight),  the  Light  was  still  very  decided  in  the  west — 
quite  distinct.  At  1''  a.  m.  there  was  the  slightest  possible  tinge;  same  boundaries  as  at  12''.  At  1''  23"'  the  western 
Zodiacal  Light  was  still  visible,  but  very  faint;  no  boundaries  could  be  got.  At  1''  32'"  it  was  gone.  There  was  then 
a slight  haze  along  the  western  horizon,  but  not  high;  and  there  was  no  light  between  it  and  the  Pleiades.  The 
Zodiacal  Light  had  evidently  died  out. 

At  11’'  I turned  to  the  eastern  horizon  to  observe  there  also.  My  notes  are  as  follows:  At  11'’,  there  seems  to  be 
a faint  tinge  in  the  eastern  sky,  as  high  as  Praesepe,  and  with  the  usual  Zodiacal  Light  boundaries;  but  cannot 
speak  positively — not  certain.  At  IP’  20'",  I think  I can  speak  positively;  got  boundaries;  IP’  30'",  it  seems  to  be 
quite  certain;  the  Light  about  Mars — i.  e.  above  7*7  and  78  Leonis  Majoris — is  equal  to  that  of  the  Milky  Way  close  to 
Procyon,  but  has  the  warm  tinge  of  the  Zodiacal  Light;  the  western  Light  is  of  the  same  strength;  IP*  40'",  the 
eastern  Light  is  certain  now;  it  is  stronger  than  that  in  the  west.”  All  this  gradual  growing,  with  the  certainty 
at  IP’  40'",  makes  it,  I think,  sure  that  I saw  it  at  11  o’clock.  As  the  western  Light  continued  till  1'’  23’"  a.  m.,  both 
eastern  and  western  Lights  were,  consequently,  simultaneously  visible  for  two  hours  and  twenty-three  minutes. 


198 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  99. 

JANUARV  4tb,  1854  : Moemno. 

. Lat.  22°  IS' N.;  Lon.  114°  10' E. 

Sun  ro.io  fi//.  447??. 

0 

Western  Zodiacal  Light  at  midnight  and  1 ©’clock.  Eastern  Stronger  Light  lA.  40nt.  Di-fluse  11  A.  Z(Tot. 

2“  30  Midnight. 
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The  western  Zodiacal  Ligdit  continued  until  1''  23'"  of  this  morning,  as  is  noted  in  the  evening  record  of  January 
3d.  The  eastern  Zodiacal  Light  began  to  appear  at  ll",  though  it  was  but  a very  faint  tinge.  I was  doubtful  of  it; 
but  having  watched  it  as  it  increased  in  brightness,  till  at  ll"  40"  there  could  be  no  doubt  of  it,  I think  it  may  be 
considered  certain  tliat  it  was  seen  at  11  o’clock.  Took  boun  lavies  at  11’’  20",  A'c.,  as  in  the  chart.  As  the  morning- 
advanced,  the  Stronger  Light  seemed  to  slide  to  the  nnrtiiwar  l,  and  it  will  be  seen  from  the  chart  that  the  inclination 
of  the  ecliptic  to  the  horizon  was  then  diminishing  very  rapidly.  After  5’’  o'",  I was  looking  at  the  Stronger  Light, 
and,  not  aware  that  the  minutes  had  ]iassed  so  rapidly,  was  not  expecting  any  sinking  of  the  Liglit  yet ; when  I noticed 
suddenly  that  it  was  no  longer  in  its  late  position,  but  ha  1 s:mk  to  c c;  on  looking  at  my  watch,  I found  it  was  the 
time  for  it;  it  was  now  5’’  10".  It  had  also  but  half  its  late  intensity.  This  diminishing  in  height  and  intensity 
could  have  occu])ied  little  more  tlian  a minute.  At  5"  1G"‘  it  had  got  down  to  h h.  Then,  very  soon,  it  began  to 
ascend,  also  brightening  up,  till  it  got  one-third  of  the  way  from  h h to  Spica,  when  it  sunk  rapidly  again,  and  at 
5"  20"  had  got  to  the  position  given  in  the  chart,  a a,  also  dimming  again;  thence  it  rose  once  more  to  h h,  ami  at 
5"  20"  liad  sunk  again  to  a a,  brightening  and  dimming  as  before;  tlicn  it  ascen  led  once  more  to  h h,  brightening 
as  it  rose;  and  at  5"  31'"  it  was  down  again  to  a a.  At  S'"  32"  the  liglit  broke  bounds,  and  dawn  had  arrived.  In 
these  pulsations,  the  increase  in  height  and  strength  of  brightness  was  much  slower  than  the  decrease. 

I ought  to  remark,  that,  although  from  4"  30"  to  5 o’clock,  the  Stronger  Light  is  quite  strong,  it  has  never  the  great 
brilliancy  of  the  morning  Light  in  September  and  October.  This  will  apply  also  to  the  intensity  in  the  present 
evening  observations. 
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No.  100. 

JANUARY  5th,  1854  : Mokning. 

Lat.  220  18'  n.  ; Lon.  114°  10'  E. 

Sun  rose  at  67i.  44ni. 

Western  Zodiacal  Light  at  11  A.  Om.  Eastern,  Stronger  Light  lA.  Om.  Diffuse  llA.  Om.  Paled  sky  at  lA.  25m. 
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The  moon  did  not  set  till  about  11  o’clock.  At  that  hour  got  an  observation  in  the  west,  and  found  the  Zodiacal 
Light  also  quite  decided  in  the  eastern  sky.  At  11’’  15"’  the  western  Zodiacal  Light  between  a and  I'S  Arietis  was 
equal  to  that  of  the  Milky  Way  at  51  and  54  (right  foot)  Androinedce,  but  it  was  of  a Avarin  cast.  The  eastern 
Zodiacal  Light  was  of  about  the  same  strength.  At  12'’  the  boundaries  were  as  before,  but  the  Light  was  dim.  At 
I*"  5”  it  was  still  distinguishable;  at  1'’  20”  all  was  gone. 

[P.  S.,  1856. — The  want  of  room  in  the  chart  here  given  prevents  my  giving  the  boundaries  of  this  western  Light 
noted  above.  It  extended  as  high  as  Aldebaran,  and  at  the  western  horizon,  at  midnight,  reached  16°  S.,  and  23° 
N.  from  the  ecliptic.  The  vertices  of  the  eastern  and  western  Zodiacal  Lights  at  11  and  12  o’clock  were  51°  apart.] 
The  easier?A  Zodiacal  Light  was  quite  decided  at  11  o’clock  last  evening;  its  strength  is  referred  to  above.  At 
12’’  (midnight),  it  was  still  the  same;  took  boundaries  also  at  P’  and  P’  30".  At  P’  25”  and  P’  30”  the  sky  was  paled 
to  the  dotted  line.  Got  the  Stronger  Light  at  P’  and  1*’  30”.  I meant  to  get  boundaries  at  4”,  but  slept  so  soundly 
that  the  orderly’s  call  did  not  rouse  me  till  towards  5'’.  At  5’’  there  was  a paled  sky  beyond  the  Diffuse  bounds,  of 
which  I have  given  limits  in  dotted  lines.  Above  the  limits  of  the  Diffuse  Light,  as  given, at  5'’,  there  seemed  to  be  a 
strip  of  paled  sky ; could  not  see  how  far  up  it  went.  At  5'’  thin  clouds  came  floating  over,  and  stopped  reliable  obser- 
vations. I could  see  between  the  clouds  that  the  Stronger  Light  sunk,  and  seemed  to  pulsate,  as  yesterday  morning. 
At  5'’  15”,  as  the  clouds  were  obstinate,  and  would  not  admit  of  any  definite  results,  I left  the  deck. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  101. 

JANUARY  Gtli,  1854:  Mok.m.no. 


Diffuse  11/i.  45m. 

1 0 
4 0 

]\Ioon  (lid  not  set  till  very  late.  At  11'’  lo""  got  ob.servations ; Zr  liacal  Light  still  in  tlie^vcst,  as  per  chart.  At  I** 
clouds  prevented  observation.s  in  that  direction.  At  11'’  45'"  got  boundaries  also  in  the  east;  so  also  at  1 o’clock, 
together  with  Stronger  Light.  Clouds  at  2''.  At  4'’  got  observations  as  in  the  chart;  while  finishing  them,  the  sky 
was  clouded  over;  so  it  remained  till  dawn. 

[P.  S.,  1850. — My  space  here  is  too  contracted  to  allow  my  inserting  these  western  boundaries.  In  my  original 
chart  they  reached  within  2°  of  Aldebaran,  and  at  the  base  extend  to  17°  N.  and  15°  S.  of  tlie  ecliptic.  The  dis- 
tance between  the  vertices  of  the  eastern  and  western  Lights  at  11"  45  " was  58°.  These  vertices  are  not  cusp-shai:)ed.] 


Lat.  22=  18'  N.  : Lon.  114^  10'  E. 

Sun  rose  (i/i.  30w. 

AVcsteni  Zodiacal  Light  at  11/i.  45m.  Eastern,  Stronger  Light  lA.  Om. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  102. 

JANUARY  10th,  1854  : Morning. 

Lat.  22°  18'  N.  ; Lon.  114°  10'  E. 

Sun  rose  6A.  46m. 

Stronger  Light  at  3A.  Om.  Diffuse  3A.  Om. 
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Clouds  since  last  date  (6th).  Moon  set  just  before  3 o’clock.  At  S'",  &c.,  had  observations,  for  which  see  chart.  I 
watched  very  carefully  at  S'",  4'',  and  from  5'’  on,  to  see  if  there  were  any  pulsations.  Nothing  till  after  S'".  At  5'' 
the  Stronger  Light  Avas  very  bright,  and  extending  up  to  Spica,  though  dimmer  at  its  upper  end ; at  5'’  S'"  it  had  sunk 
to  (>.  Libras,  and  had  become  greatly  dimmed;  had  about  half  its  former  brightness.  At  5"  I""  it  seemed  to  have 
ascended  about  9°,  and  to  hai^e  brightened  some;  at  5"  12'"  it  was  down  to  38  Libras,  and  had  dimmed;  it  perhaps 
rose  a little  again,  but  of  this  I was  not  certain.  At  5’’  19'"  it  ivas  down  to  /?  and  6 Scorpionis,  and  had  spread  to 
the  northward ; it  was  noiv  bright;  at  5''  23"’  the  light  broke  bounds,  and  dawn  had  come. 

These  risings  and  sinkings,  and  changes  of  intensity,  are  as  they  appear  to  me  to  be ; but  the  upper  limit  of  this 
Stronger  Light  is  so  indefinite,  and  the  changes  are  of  such  an  indefinite  character,  that  I Avish  to  speak  of  them 
someAvhat  doubtingly.  Of  theiirst  sudden  sinking  and  loss  of  intensity,  I think,  hoAAmver,  there  may  be  no  d.Qubt. 

The  morning  Avas  remarkably  favorable  for  observations ; atmosphere  clear,  sky  very  bright,  and  very  little  haze 
on  the  horizon. 

In  September  2d,  and  October  4th,  of  last  year,  are  notices  of  an  increase  of  the  Zodiacal  Light  after  the  first 
dimming.  I remember  noticing,  not  unfrequently  last  year,  an  apparent  ascent  of  the  Stronger  Light  after  its  sud- 
den subsidence,  and  also,  with  this,  an  increase  of  light ; but  there  seemed  to  be  more  uncertainty  attending  its 
character,  and  I believe  I have  neglected  to  take  note  of  it. 
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No.  103. 

JANUARY  11th,  1854  : Moknino. 

Lat.  220  18'  N.:  Lon.  114®  10'  E. 

Sun  rose  G/i.  4G?«. 

Stronger  Light  at  4A.  Om.  Diflfuse  4A.  Om. 
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Moon  did  not  set  till  almost  4 o’clock.  At  d**  got  boundaries;  and  also  at  5^,  as  in  chart.  After  5’',  was  carefully 
on  the  watch  to  see  if  there  would  be  any  pulsations.  Morning  very  clear.  Atmosphere  transparent;  every  thing 
favorable  for  good  observations.  My  notes  run  thus:  “4"  dO"",  Stronger  Light  very  strong  and  bright;  5’'  2“,  it  has 
sunk,  and  has  dimmed;  S'*  7"’,  sunk  lower,  dimmed  to  half  its  former  brightness;  5''  12'",  has  risen,  and  has  just  sunk 
again  (for  its  latter  place,  see  chart);  5'‘  Id"",  up  again,  and  has  brightened;  5"  16"’,  is  up  now  to  a Librie;  S'*  22"", 
breaks  bounds,  and  dawn  has  come.  In  breaking  bounds,  it  spreads  first  and  most  rapidly  towards  the  north;  then 
southwardly.”  These  are  my  notes — for  so  it  seemed  to  me;  but,  after  all,  these  pulsations  may  only  be  seeming 
ones.  I do  the  best  I can,  in  watching  carefully,  and  recording  what  a2')pears  to  be.  One  thing  I can  say  with  cer- 
tainty : namely,  that  there  is  first  a sudden  and  very  rapid  sinking  down  of  the  Stronger  Light,  with  a dimming  to 
about  one-half  of  its  late  intensity;  and  then,  a little  wliile  before  dawn,  a rising  again  of  the  Stronger  Light,  with 
an  increase  of  brightness,  though  not  coming  up  to  its  former  strength.  Of  so  much  I can  be  positive. 

This  morning  I concluded  to  watch  after  dawn  had  come ; for  the  Light,  though  spread  over  the  whole  eastern  sky, 
was  yet  strongest  at  the  central  line  of  the  late  Zodiacal  Light ; as  if,  while  the  sunlight  had  now  reached  our  atino" 
sphere,  and  was  reflected  from  it,  the  reflection  was  still  strongest  from  the  substance  giving  the  Zodiacal  Light.  At 
5"  25“  a little  of  this  was  still  left — say  from  38  Librae  down ; 5"  28“,  some  slight  trace  of  it  still  remained ; 5'“  30'", 
all  gone;  sky  uniform. 

All  this  corresponds  conversely  to  the  first  appearing  of  the  Zodiacal  Light  in  the  evening  sky,  as  I haAm  often 
described  it ; the  time  when  I suddenly  become  conscious  that  I am  looking  on  the  true  Zodiacal  Light,  corresiionding 
to  the  morning  period  just  before  the  time  when  the  Light  breaks  bounds,  and  becomes  mingled  with  the  daAvn  light — 
i.  e.  light  from  our  atmosphere. 
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No.  104. 

JANUARY  18th,  1854  : Evening. 

Lat.  230  40'  N : Lon.  1230  28'  E. 

Sun  set  5/i.  33m. 

Stronger  Light  at  6h.  30m.  and  7/t.  30m.  Diffuse  6/t.  40m.  and  7/i.  30m. 

Clouds  since  tlie  11th  until  this  evening.  To-night  was  able  to  get  brief,  hut  fair  views  of  the  western  sky,  and 
had  observations  at  G’’  30™  and  7''  30™.  Soon  after  this,  the  moon  rose.  Was  watchful  to  try  to  get  moon  Zodiacal 
Light,  hut  clouds  overspread  the  sky  just  before  the  time,  and  I was  disappointed. 
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No.  105. 

JANUARY  24tli,  1854  : Evening. 

Lat.  260  10’  N.;  Lon  1270  42’  E. 

Sun  set  bh.  33m 
Diffuse  Light  at  7/i.  bbm. 

Loo  Choo. — Clouds  since  the  18th,  except  Sunday  evening.  This  evening,  in  a brief  interval  between  the  clouds, 
got  an  observation  at  '7'’  39™ ; could  get  no  more.  The  sky  is  almost  constantly  covered  with  ever  shifting  clouds. 
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No.  106. 

JANUARY  25tli,  1854  : Evenino. 

Lat.  26=  10'  N.:  Lon.  127°  42'  E. 

Sun  set  5A.  33J  m. 

Stronger  and  Diffuse  Light  ~h.  and  Ih.  45m. 

A mo.st  changeable  sky ; at  one  time  large  portions  of  it  are  clear,  and  then,  immediately  after,  it  is  covered  all 
over  with  clouds.  Watched  for  clear  intervals,  and  got  two  observations  as  in  the  chart ; the  w^estern  speck  of  the  sky, 
at  these  times,  was  remarkably  clear.  At  7’'  50'"  the  Stronger  Light  was  very  bright,  indeed,  at  the  spot  marked  a a a 
in  the  chart;  and  below  this,  it  was  brighter  than  any  part  of  the  Milky  Way  then  above  the  horizon.  The  sky  Avas 
clouded  over  immediately  after  7'',  and  I could  get  no  further  observations  during  the  night. 
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No.  107. 

JANUARY  26th,  1854;  Eveniko. 

Lat.  26°  10'  N.:  Lon.  127°  42'  E. 

Sun  set  bh.  35m. 
t Sh.  Om.  1 

Stronger  Light  7 9 0 > Diffuse,  8A.  and  9A. 

( 9 .80  ) 

Blowing  half  a gale,  as  it  has  been  ever  since  our  arrival  at  Loo  Chon.  Now  and  then  are  openings  to  a clear  sky; 
and  at  such  intervals,  this  evening,  I got  observations  of  both  the  Diffuse  and  Stronger  Light.  At  S'*,  this  Stronger 
Light  was  very  brilliant;  just  as  if  the  sun  were  going  to  rise  at  that  part  of  the  sky.  It  is  now  much  brisrhter 
than  for  a long  time  past.  At  O'",  it  was  considerably  dimmed.  Might,  perhaps,  have  got  observations  to  a later 
hour  ; but  as  the  Light  then,  on  account  of  its  dimness,  would  have  required  a good  sky  in  order  to  get  boundaries 
reliably,  I made  no  further  effort. 
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No.  108, 

.TANUARY  27tli,  185J  : 

Lat.  2GO  10'  N.;  Lon.  1273  -12'  K. 

Si:n  rose  O';.  5lj?i. 

f tronRcr  an<l  Lifiuse  Light.  3A.  20m. 

Waked  at  3'  1') find  fona'l  the  .sky  perfeotl;,’ clear,  and  verY  brilliaat.  Grit  aa  oiiGrYatioa.  13  )th  the  DifFuss 
and  Stronger  Light  very  decided.  At  3''  40"’,  the  sky  was  all  overclouded,  and  rain  was  pouring  down.  So  ch.ingel'ul 
arc  the  shies  at  this  time. 
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No.  109.. 

JANUARY  27th,  1S5I:  Even'i.vo.  » 

Lat.  260  10' N.:  1270  42' E. 

Sun  set  5.';.  35m. 

Stronger  and  Diffuse  liglit  at  7 and  8 o’clock. 

Have  been  trying  lately  to  watch  the  change  from  twil’ght  into  the  Zodiacal  Light,  hut  have  heeri  haffled  hy  the 

ever-shifting  clouds.  This  evening  the  red  li;hton  the  horiz  )n,  after  su  iset,  changed  gradually  into  a dull  grey, 

everdy  diffused  : at  O'  25",  this  grey  heuan  t)  brighten  uj)  a little;  and  more  so  l)elo\v  Venus  than  in  any  other  place; 
at  6''  oO"  it  was  bright,  Itut  still  not  Zodiacal — ■/',  c.,  it  «as  not  confined  to  tlie  Z oditical  Ligdit  hounds.  Then  clouds 
gathered  over,  and  I could  do  nothing  more  till  7"';  at  which  time,  and  at  8',  got  hmindaries  as  in  chart.  Then 

clouds  again,  which  continued  all  tlie  rest  of  the  night.  At  7^  the  sky  was  remarkably  bright  and  clear  ; and  I 

noticed,  what  had  struck  me  also  for  two  or  three  nights  before,  tliat  the  Stronger  Light  tapered  off  gradually  above  ; 
thus  running  into  a sharp  cone.  At  8',  that  part  of  the  sky  was  obscured  by  clouds,  and  1 could  not  see  whether 
the  Zodiacal  Light  yet  continued  or  not. 


28 
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No.  no. 

JANUART  30th,  1854  (Monday) : Morxikg. 

Lat.  2CO  10'  N.;  Lon.  127°  42'  E. 

Sun  rose  GA.  48^)?t. 
f 2h.  Qm.  I 

Stronger  and  Diffuse  Light ^ ^ [-Paled  sky  lA.  30m.  and  4A.  Om. 

U 0 J 

Clouds  from  the  27th  till  hist  evening.  Rose  at  midnight,  hut  the  shy  was  cloudy.  "Was  called  at  1*'  lO"",  and  found 
the  sky  clear,  exce[)t  a cloud  at  the  east,  which  was  sinking  towards  the  horizon,  (!''  15'"  no  Light  in  the  west.)  When 
it  had  sunk  sufficiently  at  2'',  got  observation  ; also  at  3’',  4'',  and  5''.  Sky  very  clear,  and  good  for  ob.serving.  There 
was  a paled  .sky  beyond  the  UlfFuse,  of  which  I have  given  outlines  at  f’  30""  and  4'’.  Am  not  quite  certain  that  this 
went  u])  as  high  as  the  Milky  Way,  hut  thought  it  did.  There  is  a broad  streak  of  sky  from  Regulus  u[)  to  the  Milky 
Way,  within  the  dotted  lines,  which  puzzles  me.  I cannot  make  out  whether  its  peculiar  appearance  is  owing  to  the 
Zodiacal  Light,  or  to  a want  of  stars  and  a steady  paleness  or  dimness  there.*  From  Prmsepe  uj),  however,  it  seems 
to  amount  almost  or  quite  to  a positive  light,  like  the  Diffuse  Zndiacal  Light.  At  3’’,  4'',  and  S'",  however,  I could 
not  see  it  higher  than  nearly  to  Regulus.  But  these  ])alene.sses  are  all  so  indefinite,  that  it  is  often  difiicult  to  get 
their  boundaries  ; and  at  2’’  it  was  difiicult  to  get  the  limits  of  the  Diffuse  Light  within  the  paled  sky.  At  2'’  got 
the  Stronger  Light,  but  it  was  dim. 

It  is  worth  noticing  how,  as  the  hours  pass,  and  the  ecliptic  becomes  rapidly  more  and  more  inclined  to  the  horizon, 
the  Zodiacal  Light,  both  Diffuse  and  Stronger,  but  more  es[)eclally  the  latter,  slides  over  towards  the  left,  or  north. 

At  5'’,  the  Milky  Way  was  some  distance  above  the  horizon,  and  the  Stronger  Light  was  very  evidently  crossing  it, 
and  making  itself  as  maiked  in  its  boundaries  as  if  there  were  no  Milky  Way  there. 

At  5"  20'"  dawn. 


P.  S. — See  entry  of  February  15th,  instant. 
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No.  111. 

JANUARY  30th,  1854:  Etenino. 

Lat.  263  10'  N.;  Lon,  127°  42'  E. 

Sun  set  5/j.  38^m. 

Stronger  Light  7h.  50m,  &c.:  Diffuse,  7 A.  50m. 

Sun’s  Ion.  310°  20'. 

There  can  he  no  doubt  that  there  are  pulsations  in  the  Zodiacal  Light.  I noticed  them  last  evening  (the  siy  being 
very  clear);  hut,  it  being  Sunday,  made  no  particular  record  of  them.  They  were,  however,  distinctly  to  be  seen ; 
and  when  I called  the  attention  of  one  of  the  quartermasters  to  them,  he  very  easily  made  them  out.  His  language 
about  the  Light  was  : “ Now  it  seems  to  be  dying  away  “ now  it  is  brightening  again,”  &c.  All  this  applied, 
however,  only  to  the  Stronger  Light : it  occurred  between  7’’  30’"  and  8 o’clock.  This  evening  I was  on  the  careful 
lookout  for  them,  and,  with  watch  in  hand,  made  record  of  the  changes  and  their  times.  Clouds  interfered  till  7"  SO™, 
when,  this  part  of  the  sky  having  cleared  up,  I got  observations.  The  pulsations  were  very  distinct;  observable, 
however,  only  in  the  Stronger  Light.  This,  at  7'’  50'",  had  its  boundaries  as  in  the  line  h (see  chart),  and  was  very 
briglit : at  7"  52'"  it  had  sunk  to  the  boundaries  marked  a,  and  was  very  dim  : 7**  54'"  had  risen  to  b again,  and  was 
bright : 7'’  55"’  at  a,  and  very  dim  : 7'’  50  at  b,  and  bright : 7'’  57  at  a,  and  very  dim  : 7'’  583'"  at  b,  and  bright : 7'’  59^'" 
still  at  b,  and  bright : it  seemed  now  to  be  permanent  at  5;  but  clouds  soon  after  spread  over  the  sky,  and  shut  out 
everything  from  sight. 

These  pulsations,  in  order  to  be  seen,  seem  to  require  that  the  ecliptic  should  be  at  a high  angle  with  the  horizon  ; 
at  which  time  the  Stronger  Light  is  very  brilliant.  Last  evening  about  7‘'  20""  or  oO",  I overheard  one  of  the  quar- 
termasters, as  he  was  looking  at  it,  remark  to  another  : “If  that  was  not  in  the  wrong  part  of  the  sky,  I should  say 
that  the  sun  was  just  going  to  rise  there.” 
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No.  112. 


JANUARY  31st,  1854;  Morning. 


Stronger  and  Diffuse  Light 


Lat.  260  10’  N.  : Lon,  127°  42'  E. 

Sun  rose  6/i.  4!)m. 

\ 'Ah.  15m.  "1 
■{4  15  ^ Paled  sky. 

^5  0 J 


r 2/i.  15m. 
3 15 


1 4 

15 


15 

0 


J 


Sun’s  Lon.  311°  21'. 


There  were  clouds  iutervening  till  2''  15"' ; after  which  got  observations  as  in  the  chart.  At  2’’  IS™  the  Stronger 
Liglit  was  dim,  hut  gave  reliable  boundaries.  It  is  diffioult  to  make  out  exactly  the  bninds  of  the  Diffuse  Light,  on 
the  left,  on  account  of  the  paled  sky  beyond  it  on  that  side.  The  Stronger  Light  is  novv  very  dim,  compared  with 
what  it  vvas  some  time  ago.  No  [inlsations  seen,  though  I watched  attentively.  At  5'’,  clouds  on  the  right  pre- 
vented my  getting  boundaries  of  the  Diffuse  Light.  The  limits  of  the  paled  sky  are  given  in  the  chart,  in  dotted  lines. 
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No.  113. 

JANUARY  Slst,  1854:  Evenino. 

Lat.  26°  30'  N. : Lon.  127°  45'  E. 

Sun  set  5A.  38m. 

Stronger  Light  8/t.  &c. : Diffuse  8h.  and  9A. 

I was,  at  this  time,  on  an  exploratory  tour  over  Loo  Clioo,  hut  still  made  out  to  get  good  observations,  and  was 
particularly  watchful  about  the  pulsations  of  the  Light.  Moon  set  about  8 o’clock.  For  limits  at  S'"  and  9'',  §ee  chart. 
The  pulsations  appeared,  and  were  as  follows : At  8'’  S'",  the  Stronger  Light  was  at  a,  and  dim  ; at  8’’  S'",  at  b,  and 
bright ; at  8''  8"",  at  a,  and  dim  ; 8'*  IS"",  at  b,  and  bright ; 8'*  IS"",  at  a,  and  dim  ; 8''  19'",  at  b,  and  bright ; and  con- 
tinued as  at  8’'  19'"  till  8''  22"",  when  it  began  to  ascend  towards  c,  which  it  reached  by  8'“  25'",  and  where  it  remained 
permanently.  At  9''  it  had  this  last  (c)  boundary,  but  had  become  considerably  dimmed. 
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No.  114. 

FEBRUARY  1 8t,  1854  : MoRifiwG. 

Lat.  26°  30'  N. : Lon.  127°  45'  E. 

Sun  rose  &h.  49m. 

Stronger  and  Diffuse  Light  at  2,  3,  and  5 o’clock. 

Sun’s  Lon.  312°  22'. 

The  sky  this  morning  was  very  good  for  observations  ; had  one  at  2 o’clock,  at  which  time  the  Stronger  Light, 
though  dim,  still  gave  reliable  boundaries.  At  3’’,  it  was  brighter,  though  still  dim,  for  it ; at  5'',  also  dim,  compar- 
atively. It  had  then  slid  considerably  over  to  the  left. 
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No.  116, 

FEBRUARY  2d,  1854.'  MoRSiwe 

Lat.  26°  45'  N.s  Lnn.  127°  45'  E. 

Sun  rose  dh.  50m. 

Stronger  and  Diffuse  Light  at  3/i.  30m.  and  4/t.  30m. 

Sun’s  Lon.  313°  23'. 

Clouds  last  evening,  and  also  this  morning  till  3*“  30“,  when,  and  at  d**  30'",  I got  observations.  The  sky  was 
bright,  hut  the  Stronger  Light,  at  S'"  30”,  was  very  dim,  for  it, 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  116. 

FEBRUARY  4th,  1854:  Morning. 

Lat.  20°  33'  N. ; Lon.  127°  54'  E. 

Sun  rose  6h.  47m. 

Stronger  and  Diffuse  Light  at  5 o’clock. 

Clouds  since  last  entry  (2d)  until  5'’  this  morning,  when  I got  a good  observation;  for  which  see  chart. 
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No.  117. 

FEBRUA.RY  15th,  1854:  Evuning. 

Lat.  35°  19'  N.:  Lon.  139°  43'  E. 

Sun  set  5/t..38»!. 

Stronger  Light  | ^ Diffuse  7h. 

This  was  a very  fine  evening  ; shy  remarkably  clear  and  good,  except  a streak  of  whiteness  along  the  horizon, 
which,  however,  did  not  interfere  materially  with  the  Zodiacal  Light.  I watched  for  the  first  appearance  of  this 
Light.  At  6''  30”,  the  western  sky,  above,  was  one  uniform  color  ; 6''  45”,  the  Zodiacal  Light  became  dimly 
apparent— rather  suddenly  so — but  no  clearly  definite  bqiinds  ; 6'’  47”,  quite  decided  up  to  the  Pleiades  ; could  have 
got  bounds,  but  preferred  waiting  till  they  should  be  more  decidedly  marked  ; 6*'  50”,  Stronger  Light  now  showing 
itself,  but  no  reliable  boundaries  to  it ; at  7’’,  and  at  7'“  10”,  got  boundaries.  At  this  time  the  Stronger  Light  was 
bright ; had  some  suspicions  of  pulsations  from  a to  & (see  chart),  but  was  not  certain  ; could  not  watch  with  that 
care  that  such  delicate  observations  require,  as  I was  anxious  to  catch  the  first  appearance  of  the  moon’s  Zodiacal 
Light,  now  expected  soon  to  appear  ; so  I turned  from  the  western  to  the  eastern  horizon. 

Ohservatio'it. — “ There  is  a regular  paleness  of  the  sky  from  Eegulus,  up  by  Praesepe,  &c.,  to  the  Milky  Way,  and 
about  8°  wide  ; its  centre  nearly  or  quite  on  tbe  ecliptic.  It  amounts  almost,  if  not  quite,  to  a positive  light,  and 
seems  like  a dim  branch  of  the  Milky  Way,  that  has  strayed  off  from  the  general  course.” — 3Iy  Noies. 
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No.  118. 


FEBRUARY  17th,  1854:  Evemino. 

Lat.  35'=  19'  N.:  Lon.  139=  43'  E. 

Sun  set  5/4.  40/n. 

{7h.  Om. 

8 ^0 
9 0 


Clouds  and  rain  last  evening.  The  early  part  of  this  evening  was  perfectly  clear^  and  very  fine  for  observations. 
Took  boundaries  at  Y'h  and  then  watched  to  see  whether  there  would  be  pulsations.  Saw  them,  but  they  were  not  as 
distinct  as  at  the  last  observations  of  this  kind  ; yet,  with  close  watching,  they  could  be  easily  made  out.  They  were 
confined  to  the  Stronger  Light,  which,  at  7 o’clock,  was  at  d. 


h.  m. 

At  7 3,  at  c. 

7 7,  at  d. 

7 10,  at  h. 

7 12,  at  d. 

7 14,  at  a,  and  very  dim. 

7 15,  at  a,  and  almost  extinct. 
7 17,  at  1),  and  brighter. 

7 18^,  4ias  just  reached  c. 

7 20,  has  just  reached  d. 

7 21,  has  just  reached  h. 

7 22^,  still  at  h. 


h.  m. 

At  7 24,  at  c. 

7 25,  at  d. 

7 26,  has  got  up  to  e,  but  not  brighter  than  when 
at  d. 

7 30,  has  got  up  to /. 

7 35,  still  at  /. 

7 39,  there  seems  to  be  a pulsating  between  d and /, 
and  perhaps  has  been  since  7’’  31"“,  but  I cannot 
speak  with  certainty. 

7 44,  same  as  at  7’’  39"’. 

8 0,  clearly  no  pulsations  evident  to  the  senses. 


At  8’’  and  9’’,  the  northern  boundary  of  the  Diffuse  Light  was  difficult  to  be  made  out ; it  has  now  become  so  much 
more  dim  than  formerly.  I sometimes  doubted  whether  I ought  to  put  these  boundaries  down,  they  were  so  indefi- 
nite ; but  I have  given  them  as,  after  careful  consideration,  they  seemed  to  me  to  be. 
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No.  119. 

FEBRUARY  18th,  1854:  Evening. 

Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Sun  set  bh.  41m. 

^ 7/t.  Om. 

Stronger  Light  7A..  &c.,  to  9 o’clock  : Diffused  8 0 

( 9 0 


This  was  a beautiful  evening  ; sky  perfectly  clear.  Watched  to  see  the  Zodiacal  Light  make  its  first  appearance. 
Sun  set  at  5*'  40"’  ; sky  had  nothing  unusual  till,  at  C 50"’,  I became,  all  at  once,  conscious  that  I was  looking  at  the 
Zodiacal  Light ; but  it  was  dim.  Its  boundaries  then  seemed  to  be  as  in  m on  the  chart  (probably  an  error 
occasioned  by  the  usual  horizontal  whiteness) ; but  the  light  was  so  dim  that  I could  not  fully  rely  on  them.  At 
O'*  56“  it  was  quite  decided.  At  7'’  the  Stronger  Light  was  atcZ.  My  attention  was  then  called  off  for  a few  minutes, 
but,  at  7“  6“,  it  was  at  d,  and  so  to  7”  10“  ; all  this  while  very  bright.  At  7”  H”  it  was  dim  ; but  at  7”  12“  it  had 


brightened  again  and  dimmed,  and  it  was  now  at  a. 
li.  m. 

At  7 13|,  still  at  a. 

7  14,  at  c,  and  bright. 

7 15,  at  h,  and  dim. 

7 19,  still  as  at  last. 

7 20,  at  a,  and  as  if  dying  away. 

7 22,  still  as  at  last. 

7 23,  at  c. 

7 25,  still  as  at  last. 

7 26,  at  d,  and  very  bright. 

7 27-2, 

7 28,  at  h,  and  dim. 

7 29,  still  at  h,  and  as  if  dying  away. 

7 30,  same. 

7 31,  at  d,  and  very  bright. 

7 32|,  still  the  same. 

7 34,  at  e, 

7 38,  still  at  e,  but  not  so  bright  as  when  at  d.  It 
seems  to  be  pulsating  still,  but  I cannot  tell 
with  certainty. 


h.  m. 

At  7 40,  the  brightness  pulsates,  but  I cannot  perceive 
any  pulsations  in  the  boundaries. 

7 42,  at  e.  The  light  is  dim  for  this  altitude. 

7 43,  at  e,  brightened. 

7 44,  at  e.  It  is  dim  for  this  altitude. 

7 45,  do.  do.  do. 

7 48,  still  the  same. 

7 49,  at  e.  Some  little  brightening  up. 

7 51,  at  e,  has  brightened  so  as  to  be  as  when  for- 

merly at  d ; so  it  remained. 

8 0,  it  was  at  /,  and  there  were  no  more  apparent 

pulsations. 

9 0,  light  steady.  It  has  gradually  dimmed  since 

8’’,  but  is  still  tolerably  bright. 

10  23,  boundaries  as  at  O'*,  and  light  faint. 
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No.  120. 

FEBRUARY  20th,  1854;  Evening. 

. Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Sun  set  bh  42m. 
t 7/i.  Om.  4 

Stronger  Light  < 7 10  > Diffuse  at  7/t. 

( 7 16  ) 

Some  clouds  along  the  western  horizon ; hut,  at  7’’,  got  boundaries  as  in  the  chart ; the  boundaries,  however,  not 
very  distinct.  Began  soon  after  to  observe  pulsations  ; but  as  these  require  a good  sky  in  order  to  be  taken  reliably, 
and  the  clouds  broke  the  view,  I soon  gave  uj)  the  effort.  It  was  evident,  however,  that  the  pulsations  were  going 
on,  both  in  the  extent  and  in  the  brightness  of  the  Zodiacal  Stronger  Light.  At  7'*  10™  and  7'*  16™,  the  Light  was 
as  in  the  chart.  At  7'’  16™  it  had  just  brightened  and  risen  ; but  I could  get  nothing  reliable  below.  At  S'*  the 
clouds  had  covered  all  the  sky  ; and  so  they  remained  during  the  rest  of  the  night. 


242 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  121. 

FEBRUARY  21st,  18.i4:  Evening. 

Lat.  35°  19' N.:  Lon.  139°  43'  E. 

Sun  set  5A.  43^to. 

Stronger  Light  "h.  15m.,  &c.,  to  8/i. ; Diffuse  7A.  30m. 


Clouds  and  rain  all  day,  and  a gale  blowing.  Did  not  look  for  any  thing  in  the  evening  ; hut  all  at  once  I found 
the  stars  out,  and  the  sky  perfectly  clear.  At  7''  15™  I was  ready  to  make  a record  of  the  sky.  At  that  time  the 
Stronger  Light  was  at  a. 


h. 

m. 

h 

m. 

At  7 

19, 

it  was  at  c. 

At  7 

36, 

at  h. 

7 

20, 

at  h,  and  dying  away. 

7 

37, 

at  d. 

7 

21, 

at  a. 

38, 

do. 

7 

22, 

do.* 

7 

40, 

at  e. 

7 

23, 

at  h. 

7 

41. 

do. 

7 

25, 

at  d. 

7 

43, 

do.  but  dim. 

7 

26, 

do. 

7 

44, 

do.  and  bright. 

7 

27, 

at  a. 

7 

46, 

do. 

7 

28, 

at  d. 

7 

47, 

do.  and  dim. 

7 

30, 

do.  and  has  brightened  till  it  is  as  if  the  sun 

7 

48, 

at/,  and  bright. 

was  just  going  to  rise. 

7 

51, 

do.  and  bright. 

It  seems  to  he  permanent  at 

7 

31, 

at  h. 

/,  and  is  quite 

bright ; but  not  so  bright  at 

7 

32, 

do. 

its  lower  part  as  when  it  was  at  d. 

7 

33, 

at  d. 

7 

54, 

still  as  at  7’’  51™ 

7 

34, 

do. 

8 

0, 

it  has  risen  to  g, 

but  no  longer  pulsates. 

7 

35, 

at  a,  and  seems  to  be  dying  away. 

It  was  uniformly  dim  at  the  lower  elevations,  and  bright  at  the  higher  ; but  the  Light  seemed  generally  to  rise 
faster  than  it  brightened. 

Clouds  crossed  the  sky  soon  after  8*',  and  at  O'*  I could  get  no  observation. 


* III  ail  this  record  of  pulsations,  “ do.”  means  still  continued  as  at  the  last. 
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No.  122. 

FEBRUARY  23d,  1854;  Evening. 

Lat.  35°  19'  N.;  Lon.  139°  43'  E. 

Sun  set  5/j. 

Stronger  Li^ght,  7A.  ^8m.,  &c.  | 7,,  jpm.  and  8A.  3C»«. 

Clouds  last  evening.  This  evening  blowing  a gale,  (thermometer  37°,  and  at  3 a.  m.  at  32°  Fahrenheit.)  but  the 
sky  beautifully  clear,  and  very  fine  for  observations.  Had  the  imlsations  of  which  I took  account,  as  follows.  The 
Stronger  Light  at  7"  8”  was  at  c;  7'’  12'"  still  the  same,  and  now  bright : 


h.  m. 

At  7 13,  at  h,  and  dim. 

7 14,  do.  and  very  dim. 

7 15,  at  c,  and  bright. 

7 16,  do.  do. 

7 16^,  do.  and  strikingly  bright. 

7 17|,do.  do.  do. 

7 18^,  at  b,  and  dim. 

7 19,  do.  do. 

7 20,  at  c,  and  bright. 

7 22^,  do.  do. 

7 23^,  at  a,  and  dying  away. 

7 25,  brightening  and  rising. 

7 26,  at  c,  and  bright. 

7 26|,do.  and  very  bright. 

7 27,  do.  do. 

7 274,  begins  to  be  dimmed,  and  to  descend. 
7 28^,  at  5. 

7 294,  at  a,  and  dying  away. 

7 30,  at  h. 

7 31 1,  at  c,  and  bright. 

7 324,  do.  do. 

7 33,  do.  and  very  bright. 


7i.  m. 

At  7 34,  at  c,  and  very  bright. 

7 344,  dimming,  and  descending. 

7 35,  at  b. 

7 354,  at  a,  and  dying  away. 

7 364j  at  b. 

7 37,  at  c,  and  tolerably  bright. 

7 38,  do.  do. 

7 384,  at  c,  and  very  bright. 

7 40,  do.  do. 

7 41,  do.  and  not  so  bright. 

7 42,  do.  do. 

7 424,  do.  and  tolerably  bright. 

7 44,  do.  do. 

7 444,  at  d,  and  quite  bright. 

7 46,  do.  do. 

7 474,  do.  and  not  bright. 

7 49,  do.  and  bright. 

7 50  ; it  seems  to  be  permanent  at  d:  there  seem  to 

be  some  pulsations  in  brightness  ; but  it  is 
difficult  to  make  them  out  reliably. 

8 30,  permanent  at  the  place  marked  in  chart. 


The  Diffuse  Light  is  very  dim,  and  can  scarcely  be  bounded  reliably ; but  I give  it  as  it  appears  to  me. 

I notice,  as  a general  thing,  that  the  Light,  when  it  ascends,  gets  its  full  elevation  a minute  or  so  before  it  gets 
its  full  brightness. 

Very  severe  work  this  evening.  The  gale,  with  sharp  air  from  the  snowy  mountains  west  of  us  (Bay  of  Yedo, 
Japan),  seemed  to  jfierce  through  the  whole  system;  and  when  the  work  was  through,  I found  it  impossible  to  get 
warm.  Had  an  attack  of  pleurisy  in  consequence. 
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No.  123, 

FEBRUARY  24th,  1854  : Eve.nino. 

Lat.  35°  25'  N. : Lon.  13;°  41'  E. 

Sun  set  5/i.  46m. 

Stronger  and  Diffuse  Light,  Ih.  45m.  and  9A. 

Clouds  till  7’’  IS"",  when  I got  an  observation  : some  clond.s  below  prevented  observations  for  pulsations.  At  9''  the 
Stronger  Liglit  bad  faded  considerably  ; clouds  after  that.  (On  the  morning  of  the  24th,  I went  on  deck  at  .3  o’clock, 
but  althougb  I could  see  tliat  tliere  was  a Zodiacal  Light,  I could  not  get  its  boundaries;  it  was  so  faint,  and  its 
limits  so  indistinct.  The  ecliptic  is  now,  in  this  latitude,  very  much  inclined  to  the  liorizon.  Was  on  deck  also  at 
4'',  but  with  a similar  result ; saw  the  Light,  which  was  stronger  than  at  3'',  but  with  no  reliable  boundaries.  The 
difficulty  is  increased  by  the  fact  that  the  widest  part  ot  the  Milky  Way  now  crosses  the  Light  just  above  the  horizon. 
At  5*“  went  to  try  it  again,  but  the  moon  was  uj) ; so  did  not  succeed.) 
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No.  124. 

FEBRUARY  25th,  1854:  Evening. 

Lat.  35°  25'  N.:  Lon.  139°  41'  E. 

Sun  sec  5/i.  47^  m. 

f 7h  1 5m. 

Stronger  Light  7h.  14m.,  &c.,  to  lOA.  30m. : Diffuse  g ^ 

(.10  0 

Sun’s  longitude  336°  36'. 


Clouds  this  morning.  The  evening  sky  was  perfectly  clear  and  very  favorable,  and  I had  good  observations.  At 
7 o’clock  the  Zodiacal  Light  was  vi.sible,  but  not  distinct  enough  for  good  outlines  ; 7'’  Id™,  took  outliues  as  at  d. 
(There  seemed  to  be  some  slight  pulsations  from  this  to  Y*"  19”,  but  could  not  make  them  out  reliably.) 


li.  m. 

At  7 19,  dimming. 

7 20,  at  c. 

7 22,  at  d. 

7 23,  do. 

7 24,  at  c. 

7 25,  at  a. 

7 26,  ascending  and  brightening. 
7 26^,  at  c. 

7 27,  at  d. 

7 28|,  at  a,  dying  away. 

7 30,  at  d. 

7 30^,  do.  and  brighter. 

7 31 1 , same  as  last. 

7 324,  do.  and  very  bright. 

7 33,  and  7’’  34”,  same  as  last. 


li.  m. 

At  7 35,  dimming. 

7 35  j,  at  c. 

7 36,  at  h,  and  dim. 

7 37,  • do. 

7 374,  brightening. 

7 38,  at  d. 

7 39,  do.  and  brighter. 

7 394,  do.  and  quite  bright. 

7 40,  do.  and  not  so  bright. 

7 41,  do.  and  brightened  again. 

7 41f,  do.  quite  bright. 

7 47,  has  continued  so,  and  seems  now  to  be  perma- 
nent. 

7 50,  pulsations  are  now  clearly  over. 


When  ascending,  the  Light  always  gained  its  highest  altitude  before  getting  its  greatest  brightness  at  that  altitude. 

When  this  Stronger  Light  is  going  to  be  permanent,  the  hrigliter  portion  of  it  (before,  belovv  the  spot  marked  a) 
now  shoots  up  higher,  as  far  as  to  h;  7’’  54”,  has  got  up  to  e;  O’*  and  10'’,  was  as  in  tlie  chart.  At  9"  30'".  the  Stronger 
Light  had  dimmed  some,  but  was  still  bright ; at  10'’,  boundai  ies  as  at  O'*  30'"  : Light  dim,  but  easily  made  out ; 10'' 
30“’,  same  as  last ; 10''  30'",  it  is  sinking  down  under  the  horizon — not  dying  away.  At  this  hour  its  upper  limit  was 
near  some  haze  on  the  horizon,  and  I gave  up  observing. 
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No.  125. 

MARCH  Gtb,  1854:  7/i  30/re.,  p.  m. 

Lat.  35°  26'  N. : L(m..139°  42'  E. 

Sun  set  5//.  Gl^/zi. 

Joint  Moon  and  Sun  Zodiacal. — Clouds  uniformly  since  last  entry  (February  25tb)  The  moon  quartered  to-day, 
and  I was  not  expecting  anything  this  evening;  hut,  on  going  on  deck,  at  half- past  7,  and  looking  up,  I was  astonished 
to  see  the  Zodiacal  Light  fully  displayed.  It  was,  no  doubt,  a joint  sun  aud  moon  Zodiacal  Light,  the  moon  happen- 
ing, just  at  that  time,  to  be  in  a ])Osition  in  which,  instead  of  preventing  the  sun’s  Zodiacal  Light  I'rom  being  seen  by 
its  own  effulgence,  it  made  an  additional  light,  which  was  sufficient  to  show  itself,  even  amid  tlie strong  general  moon- 
light. Though  this  Zodiacal  Light  was  quite  distinct,  yet,  to  add  to  my  certainty,  I called  two  ot  the  quarter- 
master’s, separately,  and  asked  them  if  they  saw  any  ])ecnliar  liglit  in  the  western  cpiarter  of  the  sky.  They  (each) 
saw  it  at  once;  and,  on  my  asking  them  to  give  its  boundaries,  the  first  bounded  it  as  in  the  chart,  which  agreed 
with  my  own  judgment.  The  other  gave  it  a wider  space,  but  said  that  its  brighter  part  was,  as  I liave  described, 
within  the  limits  which  I have  given  it.  My  own  mind  was  perfectly  satisfie<l  that  it  was  clearly  a Zodiacal  Light. 
It  differed  from  the  ordinary  sun  or  moon  Zodiacal  Light,  in  not  being  briglitest  at  its  lowest  end,  but  was,  all  the 
way  down,  of  a pretty  uniform  brightness.  It  was  quite  distinct.  The  up[)er  end  was  lost  in  the  moon’s  superior 
light.  The  night  was  then  very  clear.  When  1 came  up  again,  at  8''  30",  the  sky  was  rather  hazy,  and  nothing 
of  this  could  be  made  out. 
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No.  126. 

MARCH  7th,  1854:  MoR:fmo. 

Lat.  35°  26'  N. : Lon.  139°  42'  E. 

Son  rose  6/i.  25iwi. 

Stronger  Light  at  5 o’clock. 

Clouds  have  prevented  all  morning  ob.servations  since  the  unsuccessful  effort  of  February  24th  ; hut  this  morning 
was  a very  clear  one,  and  I made  another  attempt  at  5 o’clock.  The  ecliptic  now,  in  this  high  latitude,  makes  a 
low  angle  with  the  horizon  ; and,  above  the  Milky  Way,  there  was  decidedly  no  Zodiacal  Light  to  be  seen  ; but, 
below  the  Milky  Way,  it  was  very  strong,  and  there  could  be  no  doubt  about  it.  I have  given  its  boundaries  in  the 
chart,  its  upper  end  being  lost  in  the  Milky  Way.  What  I saw  was  the  Stronger  Light.  This  Light  was  so  strong 
as  evidently  to  cheat  the  officer  of  the  deck  in  the  flag-ship  (Powhatan),  and  to  make  him  believe  it  was  dawn  long 
be.'bre  it  was  really  so.  Some  time  after  S’"  the  Light  began  to  show  a stronger  spot  towards  the  left,  which,  ascend- 
ing there,  soon  became  dawn. 
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K’o.  12T. 

MiRCH  18th,  1851:  EvEKi:to. 

Lat.  35°  26'  N. : Lon.  139°  42'  E. 

Sun  set  6/i.  5/n. 

Stronger  anil  Diffuse  Light  at  Ih.  40ni.  and  9/», 

Clouds  since  the  last  date  till  this  evening  ; then  clouds,  also,  till  T”*  40'",  when,  and  at  9*',  I got  observations  ns  in 
the  chart ; thought  there  were  ])ulsations  at  7''  40’",  &c.,  but  some  remains  of  clouds  towards  the  horizon  made  this 
not  certain.  The  Stronger  Light  was  quite  distinct  till  the  moon  rose,  at  9" 
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No.  128. 


MARCH  20th,  1854:  Eveninc. — (Monday.) 

Lat.  35°  26'  N. : Lon.  l.‘39°  42'  E. 

Sun  set  Q)h  7^m. 

Stronger  Light  7/i.  30m.,  &c.,  to  9/t. : Diffuse  7h.  30m.  to  9/j. 


This  was  a fine  evening  for  observations,  and  I was  very  watchful  to  see  whether  there  would  he  pulsations  or  not. 
Sun  set  at  6''  7^"’.  At  7''  14™,  the  Zodiacal  Light  was  visible,  but  gave  no  perfectly  reliable  boundaries.  At  7“  SO™, 
got  them  both  for  Diffuse  and  Stronger  Light ; the  latter  was  then  at  b. 


7i.  m. 

At  7 33^,  at  h,  and  bright. 

7 354,  at  a,  and  dim. 

7 364,  bright. 

7 38^,  still  do. 

7 39,  at  a,  and  dim. 

7 404,  do.  do. 

7 414,  at  6,  and  bright. 

7 44,  do.  do. 

7 46,  at  a,  and  dim. 

7 47,  dim. 

7 474,  brightening. 

At  9 [10?]  o’clock,  could  see  the  Light  very  well  to 
reliably.  These  pulsations  are  not  as  striking  as  a re 
Stronger  Light  not  so  strong  as  I’ormerly. 


h.  m. 

At  7 48^,  at  h,  and  bright, 

7 50,  do.  and  quite  bright. 

7 52,  at  c,  do.  do. 

7 554,  do.  and  very  bright — brighter  than  at  any 

time  before,  this  evening. 

8 0,  as  at  last,  and  seems  to  be  permanent. 

8 24,  to  h,  and  seems  to  be  pulsating  ; but  this  is 

very  uncertain. 

8 8,  seems  to  be  permanent. 

8 12,  same  as  last. 

Pleiades,  but  could  not  get  its  boundaries  be5’’ond  that, 
L ago,  and  sometimes  are  difficult  to  bo  made  out.  The 
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No.  129. 

MARCH  25th,  1834;  Evening.  " j 

Lat.  35°  26'  N. : Lon.  139°  42'  E.  . j 

Sun  set  Qh.  \\m. 

Stronger  Light  7h.  30/«.,  &c.,  to  9A.  30m,:  Diffuse  7h.  45m. 


Clouds  Since  last,  till  this  evening,  which  was  very  clear.  Watched  for  the  first  appearance  of  the  Zodiacal  Light. 
Sun  sets  at  6’’  11”.  At  7"  lO""  no  sign  of  Zodiacal  Light  yet ; Milky  Way  also  not  yet  distinguishable  : I”  25"*,  now, 
for  the  first  time,  the  Light  decidedly  showing  itself,  as  also  the  Milky  Way  ; does  not  yet  give  reliable  boundaries. 
7^  24™,  could  now  get  boundaries  at  the  lower,  but  not  at  the  upper  end  ; 7"  30™,  got  boundaries  of  Stronger  Light,, 
and  at  1'’  45™  of  the  Diffase.  At  7''  35™  Stronger  Light  was  at  6,  and  bright ; its  upper  end  seemed  to  extend  into 


the  Milky  Way  ; but  ot  this  I could  not  be  certain. 

h.  m. 

At  7 37,  still  at  &,  and  bright. 

7 39,  at  a,  and  dim. 

7 40,  do.  and  quite  dim. 

7 40^,  brightening. 

* * * (Changes  apparently,  but  could  not  be  cer- 

tain of  them.) 

7 43|,  at  a,  and  now  dim. 

7 46,  at  h,  and  bright. 

7 47ido.  do. 


ll.  m.  ; 

At  7 50^,  at  h,  and  very  bright. 

8 0,  the  upper  end  of  the  Stronger  Light  now  cZearZy 

extends  into  the  Milky  Way  ; perhaps  a little 
beyond  it. 

8 5,  Stronger  Light  now  brighter  than  at  any  time 

previously  this  evening.  - 

8 22,  still  very  bright.  After  this,  it  seemed  to  dim 
a little. 


Sometimes  these  changes  seemed  to  be  very  evident,  sometimes  so  dubious  that  I felt  reluctant  to  record  them. 
I give  the  notes,  however,  as  they  were  made  at  the  time. 

At  9''  30™,  the  Stronger  Light  was  evidently  above  the  Milky  Way ; its  outlines  are  in  the  chart,  marked  c c. 
At  10''  20™  the  Stronger  Light  still  visible,  but  so  indefinite  that  I cannot  bound  it. 
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No.  130. 

MARCH  27th,  1854  : Morning 

Lat.  35°  26'  N. : Lon.  13j°  42'  E. 

Sun  rose  5/j.  58im. 

( 4h.  22m.  ) 

Stronger  Light  < 4 30  > Diffuse  4A.  22m  , 4li.  43m. 

( 4 40  ) 

Zenith  Point  at  4/i.  45m. : Lat.  58°  20  N. : Lon.  248°  O'. 

(26tli  was  Sunday.)  Was  called  at  4 o’clock,  and  had  an  extremely  interesting  observation.  The  peculiar 
interest  arose  from  the  fact  of  the  obliquity  of  the  ecliptic  with  the  horizon.  (The  angle  was  31°  9'.)  Yet  the 
Zodiacal  Light,  which  was  perfectly  distinct,  went  stretching  along  the  ecliptic,  so  that  a line  along  its  central  part 
would  make  an  angle  of  about  77°  with  a line  perpendicular  to  the  horizon.  The  boundaries  are  given  in  the 
chart.  It  will  he  seen  that  the  right-hand  or  southern  boundary  of  both  Diffuse  and  Stronger  Light  shifted  to  the 
right  as  morning  advanced  and  the  horizon  receded  from  it.  Dawn  at  4'‘  39™. 
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No.  131. 


MARCH  27th,  1854  : Evening. 

^ Lat.  35°  26'  N. : Lou.  139°  42'  E. 

Sun  set  6/i  12^m. 

Stronger  Light  | | Diffuse  at  Ih.  30r/i.,  &c. 

Sky  remarkably  clear.  The  following  are  my  notes  : — 7''  15‘",  a whiteness  running  up  with  the  Zodiacal  Light 
boundaries  as  far  as  the  Pleiades,  hut  its  limits  are  not  distinct  : 7*’  24"',  the  light  more  decided,  hut  its  boundaries 
not  reliable  : T 30'",  got  boundaries  of  both  Diffuse  and  Stronger  Light — the  latter,  then,  strong  up  to  6,  and 
gradually  tapering,  dimming  off  to  c. 


7j.  m. 

At  7 35,  at  a,  and  dim. 

7 38,  do.  do. 

7 39,  at  h,  and  bright. 

7 43,  do.  do. 

7 44,  at  a,  and  certainly  dimmed. 
7 45,  at  1),  and  bright. 

7 47,  at  a,  and  dim. 

7 48^,  do.  do. 

7 49,  brightening. 

7 50,  at  h,  and  bright. 

7 51,  at  h,  and  quite  bright. 

7 52|-,  dimming. 

7 52i,  at  a,  and  dim. 

7 53^,  brightening. 


h.  m. 

At  7 54^,  at  b,  and  bright. 

7  554,  at  b,  and  quite  bright. 

7 57^-,  at  a,  and  quite  dim,  as  if  dying  away, 

7 58;^  do.  do.  do. 

7 58|,  brightening. 

7 59^,  at  b*  and  bright. 

8 0,  do.  and  quite  bright. 

* 8 3,  brighter  than  at  any  time  yet,  and  has  clearly 

ascended  to  the  Milky  Way  by  lines  d d. 

8 4|,  dimmed,. and  sunk  to  b. 

8 7,  brightening. 

8 8,  very  bright,  and  at  d d. 

8 15,  still  as  at  last,  and  seems  to  be  permanent  now. 

9 30,  boundaries  to  x. 


I think  I can  know  when  it  is  going  to  be  permanent,  by  the  upper  portion  of  the  Light  brightening  more  than  at 
anytime  previously  in  the  evening,  and  the  strong  brightness  ascending  higher  up.  .The  first  appearance  of  the 
Zodiacal  Light  seems  to  be  a white  light — i.  e.,  when  the  twilight  is  not  fully  gone  ; afterwards  it  changes  to  a warm 
yellowish  light.  The  reverse  of  this  happens  in  the  morning.  The  Diffuse  Light  is  now  very  dim : in  the  morning 
it  is  very  strong,  for  it. 

This  evening  was  remarkably  fine  for  observations,  and  in  my  notes  is  the  remark:  “ It  certainly  does  pulsate.” 
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No.  132. 

MARCH  ‘^Sth,  1854  : Mokniso. 

Lat.  35°  26'  N. : Lon.  139°  42'  E. 

Sim  rose  5/t.  58m. 

Stronger  and  Diffuse  Light  at  4/j.  and  Ah.  30m. 

Zenith  at  Ah.  30m.,  Lat.  57°  N. : Lon.  245°. 

Was  on  deck  at  4 o’clock.  Previous  to  that,  the  Milky  Way  is  too  near  the  horizon  for  any  valuable  observations. 
At  4*',  could  not  get  the  lower  or  southern  boundary  of  the  Diffuse  Light,  on  account  of  its  propinquity  to  the  horizon. 
The  morning  was  unusually  clear,  but  could  see  no  Zodiacal  Light  above  the  Milky  Way.  The  Diffuse  Light, 
especially  on  the  left,  or  north,  is  now  so  strong  that  it  is  rather  difficult  to  say  where  the  houndary-line  between  it 
and  the  Stronger  is.  Dawn  about  4**  43™. 


fiinvHava 
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No.  133. 

MARCH  28t:b,  1854:  Evening. 

Lat.  35°  26'  N. : Lon.  139°  42  E. 

Sun  set  6li.  13/n. 

Stronger  and  Diffuse  Light  at  10  o’clock 

Clouds  in  tlie  early  part  of  tlie  evening.  At  10  o’clock,  was  able  to  get  an  observation.  The  Zodiacal  Light  dim, 
but  perfectly  distinct ; the  course  of  the  Stronger  Light  could  be  readily  traced  across  the  Milky  Way.  * 
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No.  134. 

MARCH  29th,  1854:  Mornino. 

Lat.  35°  26'  N. : Lon  139°  42'  E. 

Suu  rose  bh. 

Stronger  Light  at  Ah.  and  Ah.  Sf'rn.:  Diffuse  4/t.  and  Ah.  21m. 

Zenith  point  at  4/i.  3(  m. : Lat  58°  N. : Lon  246°. 

Was  on  deck  at  4 o’clock,  and  got  boundaries  for  Ditfuse  and  Stronger  Light,  except  the  lower  edge  of  the  former, 
which  "was  not  decided  enough  till  at  4''  24™.  A haze  along  the  horizon  prevented  my  observing  any  changes  in  the 
lower  boundaries  as  the  horizon  sunk ; there  were  none  in  the  upper.  Dawn  at  4’’  40™. 


V f 
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No.  135. 


MARCH  29th,  1854:  Evewisg. 

Lat.  35°  26'  N. : Lon.  139°  42'  E. 

Sun  set  6h.  14m. 

Stronger  Light  7/i.  28m.,  Ac.,  to  lO/i.:  Diffuse  7h.  40m.  and  9A. 


A very  favorable  sky  for  observations.  Sun  set  at  6’’  14 
inns  higher  uj)  towards  the  Pleiades  than  at  any  other  pari 
beyond  the  Pleiades,  but  it  is  not  strongly  enotigh  marked 
and  I get  boundaries,  as  at  a. 

h.  m. 

At  7 31,  it  is  at  6. 

7 32,  do.  brightening. 

7 35,  at  c,  and  bright. 

7 36,  at  h,  and  dimmed. 

* * * 

7 40,  at  c,  and  bright, 

7 43,  at  h,  and  now  evidently  dimmed. 

7 44,  do.  do.  do. 

7 44|,  brightening. 

7 45,  at  c,  and  bright. 

7 46^,  at  5,  and  dim. 

7 48,  at  c,  and  bright. 

7 49|-,  do.  do. 

7 51,  at  (7,  and  extremely  bright. 

7 529^,  at  h,  and  very  dim. 

7 53^,  brightening. 

7 54^,  at  d,  and  very  bright. 

7 571,  do.  still  bright. 


:™.  At  7*'  14™  a whitish  light  all  along  the  horizon,  but 
t ; 7’’  24™,  there  is  now  evidently  a brightness  running  up 
to  give  certain  boundaries.  At  7''  28™  it  is  quite  distinct, 

h.  m. 

At  7 58,  dimming. 

7 58f,  at  h,  and  dim. 

7 59|,  do.  brightening. 

8 0,  do.  bright. 

8 1,  at  cZ,  and  bright. 

8 2,  do.  do. 

8 3,  at  h,  and  dim. 

8 3|-,  at  6,  and  brightening. 

8 4^,  at  (7,  and  bright. 

8 6,  at  d,  very  bright. 

8 12,  do.  still  very  bright,  and  seems  to  be  perma- 
nent in  height. 

8 13,  there  seem  to  be  some  slight  pulsations  in  in- 
tensity, but  I cannot  catch  them  reliably — 
cannot  be  certain  about  them. 

10  0,  found  the  Stronger  Light  up  to  above  Castor 

and  Pollux,  and  already  making  its  course 
across  the  Milky  Way. 
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No. 

MARCH  30th, 

Lat.  35°  26'  N. : 
Sun  set  6h 

Stronger  Light  7A.  37m.,  &c.,  t 

The  morning  cloudy.  At  7“*  30™  this  evening,  there  was 
boundaries  at  c. 

h.  m. 

At  7 43,  at  6,  and  dim. 

7 44,  do.  do. 

7 44^,  brightening. 

7 45,  at  c,  and  bright. 

7 47,  do.  do. 

7 49,  at  dim. 

7 50,  brightening. 

7 50^,  at  c,  and  bright. 

7 51,  do.  do. 

* * * * Not  reliable. 

7 54,  at  h.  and  dim. 

7 54|,  brightening. 

7 55^,  at  0,  and  bright. 

7 50;^-,  at  cZ,  and  briglit. 

7 57|,  at  d,  and  very  briglit. 

7 59,  (linimed. 

8 (•!,  at  d,  and  very  bright. 

8 2,  extremely  bright. 

8 G,  still  as  at  last. 


136. 

1854 : Evenino.  , 

Lon.  139°  42' E. 

, 14m.  40s. 

0 lOA.:  Diffuse  7A.  45m.  and  9A. 

a general  whiteness  within  the  boundaries  a a ; at  7''  37™, 

h.  m. 

At  8 6|,  suddenly  dimmed  ; is  at  5,  and  dimness,  as  if 

the  light  were  dying  away. 

8 9,  do.  do,  do. 

8 9^,  brightening. 

8 lOf,  at  cZ,  and  bright ; but  not  as  bright  as  at  8'' 
2”,  &c. 

8 12,  at  cZ,  and  bright  as  at  S*'  6™. 

8 13|,  at  c,  and  dim. 

8 15,  brightening. 

8 15|,  dimmed. 

8 dimmed. 

8 17,  brightening.  These  last  pulsations  were  not 
very  distinct.  1 have  recorded  what  seemed 
to  me  to  be  the  case. 

8 23,  seems  to  be  permanent  at  d,  but  is  considerably 
dimmed  from  wliat  it  was  at  8'  6". 

9 20,  Stronger  Idght  clearly  above  Milky  Way,  and 
marking  its  course  across  it. 

10  0,  still  quite  distinct. 


1^ 
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No.  137. 

APRIL  1st,  1854:  Morning. 

Lat.  350  2G'  N.:  Lon.  139°  43'  E. 

Snn  rose  .5/t.  .51m. 

Stronger  and  Diffuse  Light  at  4/i.  and  4h  3()m. 

Zenith  point  at  4/t.  3 'm.:  Lat.  58°  33'  N. : Lon.  250°  30'. 

Clouds  since  last.  This,  a fine  clear  morning,  excellent  for  observations.  Got  boundaries  at  4*'  and  4'’  30"" : it  is 
difficult,  however,  at  d**  30",  to  ascertain  the  dividing  line  between  the  Stronger  and  the  Diffuse  Light  on  the  left 
hand  ; the  Diffuse  Light  itself  being  strong.  Have  given  them  as  they  appeared  to  me  to  be.  At  d*"  30",  I thought 
I saw  an  increase  of  light  shoot  suddenly  along  within  the  boundaries  of  the  Stronger,  and  that  this  increased  light 
remained,  but  would  not  be  certain  of  it.  At  4''  dl'",  decidedly  dawn.  Have  drawn  the  boundary  of  the  Diffuse 
Light  across  the  Milky  Way,  near  the  horizon;  it  being  strong  enough  to  make  itself  evident  thei’e. 
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No.  138. 

APRIL  17th,  1854:  Evenino. 

Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Sun  set  (ill.  •29iTO. 

1 7h  35m. 

Stronger  and  Diffuse  Light  793^ 

J JO  30 

Clouds  ever  since  last  date,  except  one  evening,  and  tlien  tlie  moon  (at  full)  prevented  observations.  This  evening, 
the  sky  above  was  not  very  clear,  and  there  was  a thick  haze  along  the  horizon  ; hut  still  I had  some  good  obser- 
vations. If  there  were  any  pulsations,  I could  not  see  them  on  account  of  the  haze.  The  times  of  observation  and 
results  are  given  in  the  chart. 


V 
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No.  139. 

APRIL  18th,  1854 : Evening. 

Lat.  34°  40'  N. : Lon.  138°  59'  E. 

Siin  set  6A.  30m. 

Stronger  and  Diffuse  Light,  8 and  9 o’clock. 

The  mornings  are  now  very  hazy,  the  sky  covered  with  clouds.  As  the  day  advances,  the  clouds  are  dissipated, 
and  the  haze  becomes  thinner;  till,  in  the  evening,  the  sky  admits  of  observations,  though  not  perfectly  clear.  This 
evening,  although  there  was  a white  light  within  the  Zodiacal  Light  limits  at  an  earlier  hour,  I could  not  get 
reliable  boundaries  till  8 o’clock.  After  9'‘,  clouds  interfered.  In  this  haze,  it  was  not  easy  to  get  the  boundaries  of 
the  Diffuse  Light ; but  I believe  that  those  given  in  the  chart  may  be  depended  on. 
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No.  140. 

APRIL  2nth,  1854  ••  Evknino. 

Lat.  34040'  N.  : Lr.n,  133°  59' E. 

Sun  set  fi/j.  31m 
I 7 5()m.  ) 

Stronger  Light  <90  > D.ffnse  Sh  ,9h.,  and  lO/i. 

( 10  0 ) 

Last  night  cloudy.  This  evening  very  clear  and  bright.  Wa'^chel  for  the  first  appearance  of  the  Zodiacal  Light. 
At  7''  dl""  it  showed  itself ; but  it  did  not  give  reliable  bona  laries  till  7'  50".  The  Stronger  Light  evidently  moves  over 
towards  the  left  as  the  evening  a Ivanoes  ; probably  owing  to  the  change  in  the  obliquity  of  the  cclij)tic.  At  10'’,  the 
boundaries  appeared  to  be  the  same  as  at  9'' ; but  it  was  difficult  then  to  get  the  bounds  of  the  Stronger  Light, 
especially  on  the  left,  or  south.  The  Diffuse  Light  is  now  very  bright,  particularly  towards  the  southern  side. 
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No.  141. 

APRIL  2l8t,  1854:  Evening. 

Lat.  34°  40'  N. : Lon.  133°  59'  E. 

Sun  set  6h.  32m. 

I 7h.  52m.  ) 

Stronger  Light<  9 0 >Dinuse,  8h.,9h.,  and  lOA. 

^10  0 ^ 

A very  clear  night.  At  T**  40"*  there  v?-as  a whitish  light  distinguishable,  extending  up  to  Castor  and  Pollux  ; at 
7"*  52™  I was  able  to  get  reliable  boundaries,  as  in  the  chart.  The  sky  was  so  remarkably  favorable  for  observations 
in  every  respect,  that  I looked  out  carefully  for  pulsations,  but  was  not  able  to  see  any.  Two  or  three  times  I 
thought  the  Light  faded  a little  ; but  there  was  nothing  reliable,  and  I concluded,  finally,  that  there  were  no 
pulsations.  At  10™  the  Light  was  still  very  distinct ; the  Diffuse  Light  grows  stronger  as  the  night  advances  (to  a 
certain  point),  and  at  lO"*  it  is  difficult  to  distinguish  between  it  and  the  Stronger  Light ; but  I thought  the  bound- 
aries of  both  were  about  the  same  as  at  O’*. 
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No.  142. 

SUN  AND  MOON. 

APRIL  22d,  1854;  Mormno  : (Monday.) 

Lat.  34°  40'  N. : Lon.  138°  59'  E. 

Sun  rose  5/i.  244ra. 

Sun,  Diffuse  2h.  45m. : Moon,  Stronger  3A.  18m.;  Diffuse  2/i.  S7m.  and  3/i.  3m. 

Zenith  point  at  Zh. : Lat.  57°  40'  N. : Lon.  249°. 

Was  on  deck  at  2''  35”.  Morning  remarkably  clear,  with  stars,  seaward,  down  to  the  horizon  ; on  the  east,  some 
hills  in  the  way.  At  that  early  hour  the  Zodiacal  Light  was  easily  distinguishable,  and  I got  the  upper  boundary 
of  the  Diffuse  at  2'*  45”  ; the  lower  was  hidden  by  the  hills.  At  2’’  50”  the  Light  began  to  brighten  at  its  lower 
side,  and  I saw  the  moon  had  got  near  enough  to  affect  it.  Took  the  upper  boundary  h of  this  Moon  Zodiacal  Light 
at  2'’  57”  ; and  at  S'*  3”,  c;  at  3*'  18”  there  was  a great  brightening  in  a part  within  the  boundary  a ; at  S'*  24”,  the 
moon  showed  itself  above  the  hill. 

The  observation  was  unsatisfaptory,  for  the  moon  came  so  early  as  to  prevent  a good  Sun  Zodiacal  Light,  and 
was  not  strong  enough  to  give  a good  one  from  its  own  light ; but  I give  the  result  for  what  it  is  worth. 
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Ko.  143. 

APRIL  24th,  1854  J EvkuisS, 

Lat.  34°  40'  N. : Lon.  138°  59'  E. 

Sun  set  6/(.  36ot. 

Stronger  and  Diffuse  Light  at  8/j.,  9/j.,  and  ICA. 

Clouds  Since  last  date  till  tills  evening,  wliicli,  also,  was  cloudy  till  8'' ; but,  from  that  on,  very  clear  and  bright. 
For  results,  see  chart.  At  10'*  the  boundaries  appeared  to  be  as  at  9'’  ; but  it  was  difficult  to  get  them.  The  Diffuse 
Light  had,  perhaps,  ascended  a little  ; but  I could  not  tell  with  certainty.  Thought,  sometimes,  that  the  Stronger 
Light  pulsated  on  its  northern  side. 
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No.  144. 


APRIL  25tli,  1854:  Evkning. 

Lat.  34°  40'  N.:  Lon.  138°  59'  E. 

Sun  set  6/i.  35m. 

Stronger  and  Diffuse  Light  at  8/t.,  9A.,  and  lOA.  20m. 


A fiae  clear  niglit.  At  7'’  46“  tlie  Zodiacal  Light  was  distinct  up  to  Castor  and  Pollux  ; could  not  get  bound- 
aries till  7''  55“,  when  the  Stronger  Light  was  at  Z).  At  8'’  7“  it  was  very  strong,  and  I began  to  think  that  this 
great  and  rapid  increase  of  light  must  belong  to  pulsations.  Watched,  therefore,  carefully  (as  the  night,  very 
clear,  was  so  far  a favorable  one),  to  have  farther  proofs  one  way  or  the  other.  The  Milky  Way  crossing  the 
Zodiacal  Light  was  against  such  observations  ; but  I soon  became  pretty  well  satisfied  that  there  were  pulsations 
in  intensity,  and  also  in  the  boundary  on  the  right  or  northern  side.  My  notes,  taken  at  the  time,  were  as  follows : 


h.  m. 

At  7 55,  at  J). 

8 7,  strong. 

8 10,  dimmed,  and  at  a. 

8 15,  dim,  do. 

8 17,  at  c,  and  briglit. 

8 22,  decidedly  at  c,  and  bright. 

8 23,  do.  do. 

8 24,  dimming. 

8 24i,  at  a,  and  decidedly  dimmed. 
8 26,  do.  do. 

8 28,  brightening. 


li.  m. 

At  8 32,  at  c,  and  bright. 

8 34,  do.  and  very  bright. 

8 36,  do.  . do. 

8 37,  do.  dimmed. 

8 42,  do.,  seems  to  be  still  dim  ; but  there  is  now  so 
little  space  between  the  Milky  Way  and  hori- 
zon, that  it  is  difficult  to  judge,  and  I give  up 
observing. 

10  20,  the  boundaries  were  apparently  as  at  9'',  but 
the  light  was  all  very  dim. 
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No.  145. 

APRIL  iBth,  IS51:  Morv’ino. 

Lat.  34°  40'  N. ; Lon.  I3i°  .'  9'  E. 

Sun  lose  5/t.  •30/(1. 

■ Srronj/ei'  and  Diffuse  Light  at  3A  and  3/(.  lOi/t. 

Zenith  point  at  3/t.  4(I/h.  ; Lat  5^^  S'  N. : Lou  ’3700. 

Clouls  IQ  the  morning  since  my  last  morning  date.  Was  on  deck  at  3''  this  morning,  anil  was  able  to  get  bound- 
aries on  the  upper  side  of  the  Zodiacal  Light.  The  Light,  however,  was  dim  ; both  then,  and  till  dawn,  much 
dimmer  than  on  the  first  of’ this  month,  and  for  some  time  previous.  Tlie  glare  from  Jujiiter  is  also  now  trouble- 
some. At  3"  40"'  got  boundaries  on  both  sides,  hnt  found  the  Diffuse  Light  ill  defined  on  its  lower  side.  Dawn 
at  4"  5"'. 
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No.  146. 

APRIL  26th,  1854  : Evesinq. 

Lat.  34°  40'  N. : Lon.  133°  59'  E. 

Sun  set  6/t.  3Gin. 

Stronger  and  Diflhse  Light  at  8 and  9 o’clock. 

Evening  hazy,  and  hy  no  means  favorable  ; still,  was  able  to  get  observations  at  S’"  and  O'*,  wbicb  may  be  con- 
sidered  tolerably  reliable.  Eid  not  look  for  pulsations,  as,  if  there  were  any,  the  sky  evidently  would  not  admit  of 
their  being  seen.  At  10'’  there  was  still  a Zodiacal  Light,  but  it  was  dim  and  undefined. 
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No.  14T. 

APRIL  27th,  1854  : MoRNfwO. 

Lafc.  34°  40'  N.:  Lod.  13S°  59'  E. 

Sun  rose  5/i.  19^m. 

Diffuse  and  Stronger  Light  at  4 o’clock. 

Zenith  point  at  4/f.r  Lat.  58°  25'  N.;  Lon.  279°. 

Morning  liazy,  and  the  observations  very  unsatisfactory.  It  was  not  till  4 o’clock  that  I was  able  to  get  boundaries  J 
and  them  I should  scarcely  have  known  how  to  dravV,  but  from  knowledge  gained  from  observations  on  previous 
mornings.  With  such  guidance,  I was  able  to  trace  the  outlines  j but  this,  consequently,  cannot  be  considered  an 
independent  observation  ; and  it  is  therefore  not  fully  reliable. 
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Sr:' 

Ko.  148. 

APRIL  e-^rh.  EVkhijoS. 

L;ir.  M°  1 ' .V.!  Lon.  13  ° .'.9'  i! 

Sun  sec  fi/«. 

' iige,-  i n.l  Dillnse  Light  aC  ri/L  30;«.  ani  9.'i.  3')//L 

La.st  evening  the  hazhiess  of  the  atm  is 

ijih  re  was  so  great  that  I could  get  no  reliable  boundaries.  The  sky,  this 

evening,  was  clear,  e.xeept  tew. iris  the  li  n‘’z  i i.  il  iving  been  on  .shore  till  a later  hour  than  usual,  I was  not  able 
to  get  oh  ei  vations  till  8 il  I";  wh  oi  an  1 it  *.)  o I",  I ^'ot  h mu  1 tries.  In  conse'yience  of  the  proximity  of  the  Milky 
Way  to  the  horiz  m,  an.l  the  h izinjs.s  h ‘it  Mth,  I w is  n )t  able  t » in ake  any  observations  for  pulsations. 
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No.  149. 


APRIL  29th,  1854  : Evening. 

Lat.  34°  40'  N. : Lon.  138°  59'  E. 

Sun  set  6A.  38ot. 

Stronger  Light  at  8A.,  &c. : Diffuse  at  8 o’clock. 


Morning  hazy.  Sky,  this  evening,  clear  in  the  west,  at  8 o’clock.  Grot  observations  at  that  hour.  I thought,  this 
evening,  that  I could  see  pulsations  distinctly  even  across  the  Milky  Way.  My  notes  are  as  follows  : 


h.  m. 

At  8 13,  at  &,  and  bright. 
8 14^,  at  a,  and  dim. 

8 15,  do.  very  dim. 
8 15|,  brightening. 


A.  m. 

At  8 16^,  at  c,  and  bright. 

8 17J,  do.  and  quite  bright. 
8 18^^  do.  do. 


At  8''  18|'",  clouds  began  to  float  across  the  Zodiacal  Light  boundaries,  and  I could  get  no  further  observations.  At 
S'*,  sky  quite  clouded  over. 

The  superior  brightness  of  the  Zodiacal  Light  over  that  of  the  adjoining  portions  of  the  Milky  Way  was,  this 
evening,  very  striking. 
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No.  150. 

MAY  Cth,  1854  : MoRNruo, 

Lat.  34°  40'  N.:  Lon,  138°  59'  E. 

Sun  rose  5/i.  lOra. 

{3/j.  20in.  'I 

3 45  ' Diffuse  2h.  30m.  and  3A.  45ct. 

3 50  j 

Clouds  uniformly  since  my  last  date,  until  this  morning.  Was  on  deck  at  2''  30™,  and  again  from  3 o’clock  till 
dawn,  watching  carefully,  and  noting  down  boundaries  as  I could  get  them.  But  these  morning  observations  are 
very  unsatisfactory.  There  is  now  always  some  haziness  (the  sun,  at  mid-day,  not  giving  a full  and  clear  light) ; 
and  the  angle  between  the  ecliptic  and  the  horizon  is  small  towards  morning.  Jupiter’s  light  also  produce.? 
embarrassment.  In  my  efforts  at  getting  the  upper  end  of  the  Zodiacal  Light,  I had  to  note  down  portions  of  the 
boundaries  this  morning,  at  different  times,  as  I was  able  to  make  them  out.  It  seemed  to  me  that  the  Zodiacal 
Light  was  more  decided  at  2*'  30”  than  at  S’"  45”,  Indeed,  at  the  best,  I should  scarcely  have  known  where  to  draw 
the  boundaries,  if  former  knowledge  had  not  come  to  my  help.  This  morning’s  result,  therefore,  can  scarcely  be 
considered  an  independent  one,  Dawn  about  4 o’clock. 
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ho.  151. 

MAY  8th,  1854  : Morning. 

Lat.  34°  40'  N.:  Lon  138°  59'  E. 

Sun  rose  5/j.  8in. 

Stronger  Light  | | Diffuse  2h.  30m.  and  3A  45m. 

Zenith  point  at  3/4.  45m.;  Lat.  57°  25'  N.:  Lon.  291°. 

Cloudy  yesterday  morning.  This  a.  m.  was  on  deck  at  S'"  10”  ; the  morning  clearer  than  on  the  6th,  hut  still 
hazy.  Boundaries  tolerably  distinct ; thought  that  the  upper  end  of  the  Stronger  Light  terminated  short  of  the 
Milky  Way,  at  the  place  marked  by  dotted  lines  in  the  chart  ; bat  was  not  certain,  as  Jupiter’s  light  was  dazzling  to 
the  eyes.  Towards  daybreak,  a very  strong  light  began  to  show  itself  \Yithin  the  line  marked  a a (3'’  50”).  Day 
dawned  about  4 o’clock. 
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No.  152. 

MAY  15th,  1854  : Evening. 

Lat.  at  8 o’clock,  40°  13'  N. : Lon.  14-2°  52'  E. 

Sun  set  Ih.  3/re. 

Stronger  Light  j ^ Diffuse  8/t.  45m.  and  9/e.  15jre. 

Clouds  uniformly  since  the  8th,  except  last  evening  (Sunday).  This  evening  the  sky  was  cloudless  ; hut  there 
is  now,  day  and  night,  a haziness  in  the  atmosphere  ; and  this  interfered  a little  this  evening  ; but  still  I was  able 
to  have  a good  observation.  The  Zodiacal  Light  began  to  show  itself  decidedly  at  8'’  2V”  ; hut  I was  not  able  to  get 
boundaries  till  8‘’  40”.  Those  of  the  Stronger  Light  would  probably  have  extended  up  higher  if  the  haziness  had 
not  existed.  For  the  same  reason,  I did  not  care  about  watching  closely  for  pulsations.  After  9'“  30”,  I was  too 
much  engaged  in  looking  for  a Moon  Zodiacal  Light  to  take  further  boundaries  in  the  west. 


ik 


306 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  153, 

MAY  16th,  1854  : EvtNiMO. 

Lat.  at  8h.  45m.  41°  50'  N.;  Lon.  141°  8'  E. 

Sun  set  7h.  8m. 

^ 8h.  45m.  1 

Stronger  Light  < 9 25  > Diffuse  8h.  45m.  and  9h.  25m. 

no  0 ) 

There  is,  now,  a constant  haziness  in  the  sky,  much  like  that  of  our  Indian  summer  ; and  observations  are,  conse- 
quently, not  as  satisfactory  as  formerly.  The  Zodiacal  Light  itself  is  fully  distinct ; but  there  is  some  difficulty  in 
getting  boundaries  accurately.  I do  the  best  I can.  At  10  o’clock,  I thought  the  Stronger  Light  showed  itself  up 
to  Eegulus  ; but  I do  not  give  this  as  a certainty.  The  Diffuse  Light  is  still  more  ill  defined  than  the  other  ; but 
I put  it  down  as  it  appears  to  me  to  be. 
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No.  154. 

MAY  17ih,  1654:  EvKifixes. 

Lat.  41°  47'  N.:  Lnn.  140°  43'  E. 

Slui  set  7A.  9/h. 

t 9/i.  Cm. 

St; onger  and  Diffuse  Light  ^ 9 30 

( 10  0 

Sky  the  same  as  last  night.  For  the  results,  as  accurately  as  I could  get  them,  see  the  chart.  Tlie  smlden  aseen-t 
of  the  Stronger  Light  between  O'*  and  9'  30",  as  tliere  given,  was  owing  to  a greater  clearness  of  the  atmosphere  at 
the  latter  time,  which  was  continued  also  at  10  o’chick.  At  10’’  40",  the  haziness  had  sjU'ead  once  more,  and  nothing 
of  the  Zodiacal  Light  was  then  to  be  seen.  The  sky,  at  9''  30"  and  10'’,  was  nearly  or  tj^uile  Iree  from  haze. 
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No.  155. 

MAY  19th,  1854:  EvENi^e. 

Lat.  41°  47'  N. : Lon.  1400  43'  E. 

Sun  set  ~h.  I Im. 

Stronger  and  Diffuse  Light  at  9 and  10  o’clock. 

Clouds  last  evening.  This  evening  cloudless,  but  still  a haziness  in  the  shy.  At  8’’  45"',  could  see  the  Zodiacal 
Light  distinctly  ; but  I could  not  get  boundaries  till  9 o’clock.  Even  then,  the  limits  both  of  the  Stronger  and  Dif- 
fuse Light  were  ill  defined.  At  9'’,  the  Light  was  pretty  strong  up  as  far  as  Castor  and  Pollux.  At  10'’,  it  was  all 
very  faint,  and  I had  great  difficulty  in  getting  boundaries  ; think,  however,  that  those  in  the  chart  for  that  hour 
are  tolerably  reliable.  At  10'’  SO™,  there  was  nothing  distinguishable. 
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No.  156. 

May  2(>ih,  If'S-l ; Evkxino. 

Lat.  41°  47'  Nt  Li  n I4ii°  43' E. 

Siin  set  7/(.  I3i« 

Stronger  Light  at  fl/j.  IGw.  and  )l/i. : Diffuse '.*/»  2vm.  and  K'A 

Sky  loizy  as  usual.  Could  not  <>:et  any  rollalilo  outlines  until  O'"  15"".  The  Zodiacal  Light  itself  was  very  tleclded, 
and  was  toleiatdy  strong  U[)  to  16  Caiicri  ; l)ut  there  was  difficidtv  in  making  out  the  outlines.  At  10'’,  the  sky 
was  tolerably  clear;  and  the  Light  was  very  distiuct-yet,  at  10'’  15"  ; though  the  difficulty  of  getting  boundaries  still 
remained. 
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No.  157. 

MAY  22d,  1854  (2lBt  was  Sunday):  Morninq. 

Lat.  4|o  47'  N:  Lon.  140^  43'  E. 

Sun  rose  4h.  38m. 

Stronger  and  Diffuse  Light  at  2h.  30m. 

Zenith  point  at  2A.  3lm. : Lat.  05"  N. : Lon.  286°. 

Owing  to  the  clouds  and  moon,  this  was  the  first  morning  observation  which  I have  been  able  to  have  in  a long 
while.  The  sky,  on  this  occasion,  was  pretty  free  from  the  haziness  with  which  it  is  now  usually  obscured.  At  2'“ 
30”,  the  Zodiacal  Light  was  very  distinct,  and  its  boundaries  were  easily  got,  except  the  lower  part  of  the  Diffuse 
Light.  In  getting  the  upper  extremity  of  the  Stronger  Light,  I was  troubled  by  the  great  brightness  of  Jupiter, 
now  at  that  spot ; hut  I put  it  down  in  the  chart  as  it  seemed  to  me  to  be. 

Moon  rose  at  2*'  45”. 
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No.  158. 

MAY  22(1,  1854:  Evening. 

Lat.  410  47'  n.  : Lon.  140°  43'  E. 

Sun  set  7/i.  ll^m. 

Stronger  and  Diffuse  Light  at  lOA.  127n. 

Sky  pretty  clear  from  haziness  at  Q"*,  except  towards  the  liorizon  ; quite  clear  in  the  zenith.  A change  in  the 
appearance  of  the  Stronger  Light,  which  I have  alluded  to  in  recent  entries,  leads  me  now  to  make  a slight  change 
in  the  mode  of  mapping.  This  Light  is  quite  strong  within  the  boundary  a a (see  chart) — as  strong  as  the  Stronger 
Light  has  usually  been.  Above  that,  although  evidently  a continuation  of  the  same  light,  it  is  so  dimmed  that  it 
can  scarcely  be  recognized  as  a continuation  of  that  Stronger  Light ; and  I have  thus  given  two  full  lines  for  that 
hour  (9  o’clock).  At  lO*'  12"',  the  Light  was  very  dim  ; but  I thought  I could  make  out  its  boundaries  as  in  the 
chart. 
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Ko.  m. 

MAY  233,  1854  s MoRRiKt). 

Lat.  41°  47'  N.!  Lon.  43'  £. 

Sun  rose  4h.  37^m. 

Stronger  and  Diffuse  Light  at  2h.  40m. 

Zenith  point  at  2h.  40m.  i Lat.  64°  25'  N. ! Lon.  293°. 

The  sky  was  hazy  on  the  horizon  ; hut  the  haziness  diminished  as  it  ascended,  and,  at  25°  of  altitude,  was  scarcely 
perceived.  In  the  zenith,  the  sky  was  clear  and  bright.  The  Zodiacal  Light  was  very  evident,  and  its  boundaries 
pretty  well  defined,  except  the  lower  one  of  the  Diffuse  Light.  I thought,  yesterday  morning,  that  the  Stronger 
Light  rounded  off  in  the  neighborhood  of  Jupiter  ; but  this  morning  it  appeared  to  extend  nearly  or  quite  to  the 
Milky  Way,  and  I have  left  its  end  undefined. 

Dawn  a few  minutes  after  3 o’clock. 
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No.  160. 

MAY 'iOth,  18-51 ; Mornixg. 

Lat.  41“  47'  N.:  Lon.  14(i°  43'  E. 

Sun  rose  4/i.  34m. 

Srronger  ami  DifFnse  Light  at  2k.  and  2/e.  25m. 
Zenith  pi  int  at  2h-.  Lat  6.5°  5'  N. : Lon.  289°. 


Clouds  uniformly  since  last  date  till  tliis  morning.  Rose  a little  before  2 o’clock,  and  found  the  sky  overcast 
above,  and  also  a stratum  of  clouds  along  the  horizon,  but  with  an  interval  between  them  of  clear,  bright  sky,  free 
from  haziness  ; thus  had  satisfactory  observations.  At  that  early  hour  the  Zodiacal  Light  was  very  distinct.  As 
the  hour  progressed,  the  ecliptic  approached  rapidl}^  towards  a parallelism  with  the  horizon,  and  the  upper  limits  of 
the  Zodiacal  Light  changed  downwards,  especially  on  the  left.  At  the  same  time,  the  boundaries  became  less  and 
less  clearly  marked  ; and  at  2''  30’"  the  Light  itself  was  not  as  distinct,  except  at  the  north  or  left  termination,  as 
at  2'’.  At  2'’  38'"  it  was  difficult  to  get  the  boundaries  at  all,  and  at  2''  45"'  they  were  quite  gone.  Clouds  then  spread 
over  the  space,  and  my  observations  ceased. 
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No.  lf)l. 

MA.Y  29th,  1854:  Evening. 

Lat.  41°  47' N.:  Lon.  1400  43°  E. 

Snn  set  7/i.  19m. 

Stronger  and  DifTuse  Light  at  9/i.  10m.  and  10/i.  30m. 

About  9''  10”  the  moon  sunk  behind  some  clouds  near  the  horizon,  and  I was  able  to  get  an  observation.  The  sky 
was  very  clear  ; but  the  evening  Zodiacal  Light,  though  very  distinct,  has  now  lost  much  of  its  brightness,  our  latitude 
being  high,  and  the  ecliptic  having  a low  angle  with  the  horizon.  The  brightest  part  was  below  the  zigzag  line,  but 
still  the  (Stronger  Light  could  be  traced  up,  as  given  in  the  chart.  At  10''  30"'  the  Light  could  still  be  made  out, 
though  it  was  dim.  The  Diffuse  Light  was  now  particularly  faint — scarcely  perceptible.  I have  given  the  outlines 
as  they  appeared  to  be.  At  ID  20“  there  seemed  to  be  something  of  it  left ; but  I could  not  be  certain. 
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No.  162. 

MAY  30th,  1854  : Morsino. 

Lat.  41°  41'  N.:  Lon.  140°  43'  E. 

Sun  rose  4/i.  33m. 

Stronger  and  Diffuse  Light  at  l/i.  50ni. 

Zenith  point  at  4/t.  33/n  : Lat.  05°  15'  N.:  Lon.  235°. 

At  1'’  IS”"  the  Zodiacal  Light  distinct,  hut  faint.  The  sky  clear  and  good  for  ohservinj 
harrasses  the  observer,  and  [irevents  certain  limits  being  got  at  the  upper  en  1.  The  Lig 
limits  a a a a;  at  2'’  20'",  it  brightened  considerably  at  its  lower  end,  especially  with  a 
came  over,  and  put  an  end  to  observation. 


5 ; hut  Jupiter’s  light  em- 
ht  was  stronger  within  the 
a a a.  At  2"  45'”  a cloud 


OBSERVATIONS  ON  THE  ZODIACAL  LIGOT, 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


S2G 


No.  163. 


JUNE  2d,  1854:  Morning, 

Lat.  41°  47'  N:  Loti.  14  ° 43'  E. 

Sun  rose  4A.  3 \m. 

StroRgor  Light  at  | | Diffuse  at  2A. 

Zenith  point  at  2h  3 m : Lat.  61°  10'  N.:  Lon  303° 


Fogs  or  clouds  since  the  SOth  ultimo.  Was  on  declr  this  morning  at  F 50'^,  and  found  the  shy  very  clear,  and  the 
Zodiacal  f.iglit  distinct,  though  dim.  At  2'’  got  boundaries,  as  in  the  chart;  tlie  lower  bmn  biry  of  the  Diffuse,  how- 
ever, not  fully  reliable,  but  giveti  as  it  appeared  to  be.  At  2''  30”  the  Light  ha  1 increase  1 consi  lerablv  in  bi'ight-. 
ne.ss,  es|)ecially  at  its  lower  end,  and  up  to  the  boundary  a a.  At  2’'  38"  still  brighter,  and  the  greatest  brightness  up’ 
to  the  boun  lary  b b.  At  2"  50"  a general  whiteness  in  the  sky,  and  could  not  get  boundaries  any  longer. 

At  2''  the  boundary  of  the  Stronger  Light,  on  the  lower  side,  could  be  made  out  to  c;  at  2''  30"  it  had  extended  to  d. 
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No.  164. 

JUNE  5th,  I8')4  : Mornino. 

Lat.  37”  34'  N.:  Lon  UlOo'Ji'  E. 

Sun  rose  4A  4 \m. 

Stronger  and  D ffase  Light  at  ‘2  o’clock. 

k - Zenith  Point  at  2/i.:  Lat  50°  5U'  N.:  Lon.  294”. 

Fogs,  &c.,  since  my  last.  Found  on  going  on  deck,  at  2,  a.  m.,  that  the  change  of  a few  degrees  in  our  latitude 
had  sensibly  lifted  up  the  Zodiacal  Light,  and  had  made  it  much  more  striking  and  decided  than  at  my  last  observa- 
tion. To  this,  the  change  in  the  atmosphere  ha  1 doubtless,  also,  contributed  in  some  measure:  fur  the  sky  this 
morning  was  remarkably  brilliant.  At  first  sight,  and  repeatedly  afterwards,  I thought  the  Stronger  Light  termi- 
nated at  a and  /9  Capricorni ; but  of  this  coul  I not  be  certain,  on  account  of  the  glare  of  Jupiter.  Sometimes 
thought  it  continued  on  to  the  Milky  Way  ; and  I have  marked  both  sides  in  the  chart  with  dotted  lines.  Soon  after 
2'‘,  clouds  came  up  and  stopped  observations. 
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No.  165. 

JUNE  Sih,  1854;  Mormno. 

Lat.  3^0  39'  N : Lon.  133°  39'  E. 

Sun  ro«e  \h  5lm. 

Stronger  Ligh  at  | ^ | Diffuse,  3/j. 

Zenith  point  at  3/t : Lat.  51°  3j'  N : Lon.  323°. 

Clouds  until  near  3 o’clock,  when  I had  a very  clear,  bright  sky,  excellent  for  observation.  The  Zodiacal  Light 
was  very  distinct,  the  change  of  1 ititu  le  now  miking  it  ascen  I much  higher  in  the  skv  than  has  lately  been  the 
case.  Grot  observations  at  3 o’clock,  and  at  3”  ‘iO"  for  the  Stronger  Light  : the  lower  boundary  of  the  DKfuse  was 
not  very  distinct  at  any  time.  Dawn  at  about  3'‘  28'".  This  comes  now  slowly,  and  by  imperceptible  degrees. 
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No.  166. 

JUNE  2l8t,  1854:  Evewii^c. 

Lat.  340  39'  N.:  Lon.  138°  59'  E. 

Sun  set  Th.  11m. 

t 8/j.  50m. 

Stronger  and  Diffuse  Light  at  < 9 0 

00  0 

Clouds  ever  since  last  date,  until  this  evening,  when  the  sky  was  very  favorable  for  observations.  Owing  to  the 
long  twilight,  however,  I could  not  get  boundaries  until  8’‘  50™  ; at  9 o’clock  the  darkness  had  increased,  and  wider 
boundaries  were,  consequently,  visible.  At  10”  the  Light  had  still  considerable  brightness  ; but  the  ecliptic  had 
sunk  so  much  towards  the  horizon  that  it  was  difficult  to  get  reliable  boundaries  : I believe,  however,  that  those  given 
may  he  depended  on. 
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'No.  167. 

JUNE  22^,  1854  : EvENiue. 

Lat.  34°  40'  N.:  Lon.  138°  59'  E. 

Sun  set  7h.  ll|in. 

Stronger  and  Diffuse  Light  at  9 and  10  o’clock. 

Slcy  clear,  and  good  for  obserrations.  Boundaries  distinct  at  9 o’clock  ; at  9''  30"  could  not  perceive  any  ditfererKT® 
in  them  : at  10'’,  as  in  the  chart ; the  Light  then  very  distinct,  and  its  outlines  -well  defined  . at  10’’  49“  the  Light 
still  very  decided,  hut  could  get  no  reliable  boundaries.. 
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No.  168. 

JUNE  24  th,  1854  : Even  iso. 

Lat  31°  40'  N.:  Lon.  138°  59'  E. 

Sun  set  7/t.  12hi 

Stronger  and  Diffuse  Light,  9 and  10  o'clock. 

Storming  all  clay  ; cleared  up  suddenly  ; and  at  9'’  p.  m.,  the  sky  was  remarkably  clear  and  brig 
having  been  purified  by  the  storm.  With  all  this,  however,  there  was  som'o  difficulty  in  gettin 
the  upper  end  of  the  Stronger  Light,  and  still  greater  as  respects  the  Diffuse  Light  tliroughout. 
Light  was  still  very  decided  ; but  I can  scarcely  set  down  the  boundaries  given  to  the  Diffuse  Li: 
fully  reliable,  though  the  sky  was  still  very  clear.  I give  them  as  they  appeared  to  me  to  be,  w 
as  a certainty. 


;ht — -the  atmosphere 
ig  the  boundaries  at 
At  10'  the  Zodiacal 
ght,  at  that  hour,  as 
ithout  offering  them 
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No.  169. 

JUNE  27th,  1854  : Etenino. 

Lat.  at  9/i.,  33°  V N.:  Lon.  136°  45'  E. 

Sun  set  7h.  9^m. 

Stronger  and  Diffuse  Light  at  9 and  10  o’clock. 

Zenith  point  at  9/t.:  Lat.  49°  N.:  Lon.  215°. 

Last  evening,  clouds.  Sky  remarkaMy  bright  and  clear,  this  evening.  The  Zodiacal  Light  distinct  at  S’"  40”  ; hut 
I could  not  get  reliable  boundaries  till  later.  At  S’",  as  in  the  chart.  At  10'’,  sky  still  very  clear,  hut  the  Light 
much  dimmed ; and  it  was  difficult  to  make  out  the  boundaries,  especially  beyond  94  Leonis. 
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No.  170. 

JUNE  29th,  1864  : MoR.viNa. 

Lat.  at  "Sh.,  30°  26'  N. : Lon.  136®  52'  E. 

Sun  rose  bh.  4m. 

Stronger  and  Diffuse  Light  at  3 o’clock. 

Clouds  last  evening.  The  moon,  or  clouds,  in  the  morning,  ever  since  my  last  morning  date  (8th  instant). 
This  morning,  at  2’’  30™,  the  Zodiacal  Light  was  quite  distinct  ; but,  before  I could  note  boundaries,  the  sky 
was  all  clouded  over.  Waited  until  it  might  clear ; and  at  S'*  was  able  to  have  a good  observation  ; the  sky  clear 
and  pretty  bright.  The  boundaries  of  the  Stronger  Light  were  not  very  well  defined,  as  it  ran  gradually  into  the 
Diffuse  Light,  which  is  now  brighter  than  it  recently  was  ; but  I think  those  given  may  be  depended  on.  The 
upper  limits  of  the  Diffuse  Light  could  not  be  got,  on  account  of  the  brilliancy  of  Jupiter,  now  in  that  region  ; but 
they  may  be  inferred  from  the  otlier  portions. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


341 


342 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  in, 

JUNE  29,  1854:  Evening, 

Lat.  at  lOA.,  28°  33'  N.:  Lon.  136°  21'  E. 

Sun  set  6A.  57/re. 

Stronger  and  Diffuse  Light  at  10  o'clock. 

Last  evening,  cloudy.  Moon  did  not  set  this  evening  till  about  Q**  52'"  ; then  I got  an  observation  (10  o’clock)  as 
in  the  chart.  The  sky  was  perfectly  clear  and  brilliant  down  to  the  horizon.  The  Zodiacal  Light  was  dim  at  this 
hour,  but  quite  distinct.  The  Stronger  Light  had  well  defined  boundaries  below  a a ; above  that,  it  dimmed  off,  till 
at  last  it  was  difficult  to  ascertain  its  limits.  In  the  morning  observation,  had  been  a new  feature,  namely  : a 
departure  of  the  lower  line  of  the  Stronger  Light  from  parallelism  to  the  ecliptic  ; and  this  evening  I gave  more 
particular  attention  to  what  I had  suspected  several  evenings  past,  namely : a tipping  up  of  the  apex  of  this  Light, 
so  as  to  bring  it  to  the  right  of  the  ecliptic  line.  I have  put  in  the  chart  what  seemed  to  be  the  termination  ; but 
the  light  there  is  so  faint  at  10'*,  that  I cannot  speak  positively.  I give  it  as,  after  long  and  careful  and  repeated 
trials,  it  appeared  to  me  to  he. 

At  10''  20'"  the  Light  was  still  distinct,  as  high  as  29  Virginis,  but  dim  ; its  boundaries  the  same  as  at  10  o’clock. 
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No.  172. 

JUNE  SOth,  1854:  Morni.vq. 

Lat.  at  3/j.,  28'^  22'  N. : Lon.  136°  18'  E. 

Sun  rose  5/i.  10m. 

Stronger  and  Diffuse  Light  at  2/i.  30m.  and  3/i.  20m. 

The  sky  this  morning  quite  brilliant,  and  excellent  for  observations.  At  2’’  30'"  the  Zodiacal  Light  very  distinct ; 
but  the  upper  end  is  dimmed  off  to  such  a degree,  that  it  is  difficult  to  get  boundaries  there.  I scarcely  knew,  this 
morning,  whether  to  put  down  boundaries  to  the  Diffuse  Light  or  not,  they  were  so  indistinct  and  uncertain  ; but 
I have  done  the  best  I could.  The  difficulty  was  still  further  increased  by  the  brilliancy  of  Jupiter.  As  dawn 
approached,  say  at  3’’  25"’,  the  lower  end  of  the  Stronger  Light  grew  very  bright,  but  still  kept  strictly  within  the 
boundaries  given.  This  lasted  till  about  3'’  40”,  when  the  light  spread,  and  dawn  had  come. 
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No.  173. 

JULY  1st,  1854:  Morning. 

Lat.  at  2h.,  27°  35'  N.:  Lon.  136°  8'  E. 

Sun  rose  5/j.  12m. 

1 "ih.  Om.  1 

Stronger  Light  <30  > Diffuse  2A.  45m. 

^ 3 30  S 
Sun’s  Lon.  99°  15'. 

Rose  at  2'’,  and  found  the  Zodiacal  Light  quite  distinct ; the  sky  brilliant,  hut  the  view  interrupted  by  flying 
clouds  towards  the  horizon  ; in  the  intervals  between  these,  I was  able,  however,  to  get  reliable  boundaries.  The 
D’ffuse  Light,  however,  was  so  dim,  that  I could  not  get  boundaries  till  2''  45"" ; and  even  then,  and  afterwards,  this 
Light  faded  away  so  imperceptibly  at  its  edges,  that  I had  some  doubts  about  trying  to  define  it  at  all.  The  lower 
end  of  the  Stronger  Light  is  always  much  brighter  than  the  upper : it  dims  as  it  ascends  ; and,  at  last,  it  is  hard  to 
say  where  its  apex  is  ; but  the  lines  got  below,  which  are  fully  reliable,  help,  by  their  coriwergency,  to  guide  us 
along  the  less  striking  part  above.  Dawn  about  3''  40™. 
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No.  174. 

JULY  4tli,  1854:  Morning. 

Lat.  at  2A.  30m.,  28°  51'  N.:  Lon.  132°  E. 

Sun  rose  5A.  10m. 

Stronger  Light  at  2A.  30m. 

Clouds  since  last  date.  Eose  at  2'',  but  found  the  sky  covered  with  flitting  clouds.  By  watching,  and  catching 
outlines  in  the  intervals  between  the  clouds,  I was  able,  by  2''  20"',  to  get  the  boundaries  as  in  the  chart.  I think 
they  are  reliable ; but  the  whole  was  so  unsatisfactory  that  I made  no  further  attempts.  The  Diffuse  Light  could 
not  be  deflned  at  all.  The  clouds,  however,  had  one  advantage,  inasmuch  as  they,  by  contrast  where  the  Zodiacal 
Light  could  be  seen,  made  it  more  striking,  as  they  always  do  in  such  cases. 


350 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


! 


I 


No.  175. 

July  5th,  1854  ; MoRNiffG. 

Lat.  at  3ft.,  29°  50'  N.:  Lon.  130°  49'  E. 

Sun  rose  5/t.  7m. 

Stronger  and  Diffuse  Light  at  2h.  15m.,  and  3A.  15m. 

Sun’s  Lon.  103°  41'. 

At  2 a.  m.  found  the  sky  rather  dull,  but  was  able  to  get  a reliable  observation,  except  at  the  lower  side  of  the 
Diffuse  Light,  which  was  hidden  by  a thick  haze  lying  at  that  part  of  the  horizon.  At  3''  15“,  the  sky  was  brighter, 
and  I got  more  satisfactory  results.  I have  put  the  upper  end  of  the  Diffuse  Light  in  dots,  as  that  portion  was  made 
doubtful,  both  by  the  dimness  of  the  Light  and  by  the  brightness  of  Jupiter. 
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No.  176. 

JULY  6th,  1354:  Morning. 

Lat.  at  3/i.,  29°  18'  N.:  Lon.  129°  37'  E. 

Sun  rose  hh.  iOm. 

Stronger  Light  | | Ditfuse  Light  l/i.  52m.  and  3/i.  10m. 

Sun’s  Longitude  104°  1'. 

Was  on  deck  at  half-past  1,  and  was  surprised  to  find  the  Zodiacal  Light  so  distinctly  marked  and  so  well  defined. 
Got  refiahle  boundaries  at  1*'  35”'  for  the  Stronger  Light,  hut,  on  account  of  some  flitting  clouds,  could  not  hound  the 
Diffuse  till  somewhat  later.  Again  on  deck  at  3 o’clock,  but  found  the  sky  now  rather  dull,  and  was  not  able  to  get 
the  lower  boundary  of  the  Diffuse  Light  reliably.  At  both  observations,  the  upper  extremity  of  the  Stronger  Light 
was  badly  marked,  hut  I believe  the  boundaries  given  may  he  relied  on. 
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No.  in. 

JULY  7th,  1854:  Morning. 

Lat.  at  3h.,  28°  56'  N.:  Lon.  127°  52'  E. 

Sun  rose  at  5/t.  lljm. 

Stronger  Light  at  | | Diffuse  3h. 

Sun’s  Lon.  104°  58'. 

Was  not  waked  till  2''  30™  : found  the  sky  very  brilliant,  hut  broken  by  flying  clouds.  Between  these,  however,  I 
was  able,  finally,  to  get  complete  boundaries  both  of  the  Stronger  and  Diffuse  Light.  At  S'",  was  driven  below  by  a rain 
squall.  This  passed,  and  then  had  a good  observation  at  3''  15™.  I am  particularly  careful  now  about  the  bounda- 
ries, on  account  of  the  unusual  course  of  the  Zodiacal  Light — for  which  see  the  chart.  The  observation  at  3''  15™, 
and  also  the  boundaries  of  the  Diffuse  Light,  I think  may  be  considered  fully  reliable.  Was  somewhat  puzzded,  this 
morning,  by  wliat  seemed  to  be  rapid  changes  in  the  width  of  the  Stronger  Light  at  its  lower  and  mere  decidedly 
marked  end,  and  suspect  that  they  were  pulsations;  but  though  the  sky  was  very  brilliant,  I had  no  opportunity 
to  decide  on  this  matter.  At  3'*  25™  a heavy  rain  squall  came  up,  and  the  sky  was  immediately  all  covered  over 
with  clouds. 
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No.  178. 

JULY  8tb,  1854:  Morning. 

Lat.  at  3A.,  29°  14'  N.;  Lon.  126°  26'  E. 

Sun  rose  at  5/t.  lljwi. 

nger  Light  at|  | diffuse  2h. 

Sun’s  Lon.  105°  5.5'. 

The  moon  interfered,  this  morning,  till  3 o’clock,  when  I was  able  to  get  an  observation;  the  sky,  though  not  bril- 
liant, still  very  favorable.  I have  marked  by  the  zigzag  line  the  height  to  which  the  strongest  part  of  the  Stronger 
Light  ajipears  to  ascend,  though  it  tapers  olf  so  gradually  that  it  is  difficult  to  draw  a distinctive  mark,  while  it  is 
evident  that  the  Light  below  is  much  brighter  than  higher  up.  I thought  several  times  that  there  were  pulsations, 
and  on  one  occasion  took  notes  thus  : 3’’  26“,  the  brightest  part  dim  and  at  a;  3'’  28™,  do.;  3''  29™,  brightening:  3" 
32™,  at  h,  and  brighter  ; 3''  36™,  do.  do.  But  I cannot  present  these  annotations  as  reliable  ; the  changes,  if  there  were 
any,  being  so  uncertain,  although  I watched  with  the  greatest  care.  Soon  after  3''  36™  commenced  a permanent  gradual 
brightening  ; and  at  3''  43™  dawn  had  come. 
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No.  175. 

JULY  13th,  1854:  Etenix®. 

Lat.  25°  9'  N.:  Lon.  121°  46'  E. 

San  set  6/j.  48m. 

Stronger  and  Diffuse  Lit.ht  at  9h. 

Moon  and  thin  clonds  since  my  last,  both  morning  and  evening.  The  early  part  of  tliis  evening  cloudy;  tint  at  9* 
I was  surprised  to  find  the  sky  clear  and  remarkably  brilliant — very  good  for  observations.  Had  a carel'ul  one  at  O'*, 
particularly  so  as  respects  the  angle  which  the  Zodiacal  Light  seems  now  to  make  with  the  ecliptic.  For  result,  see 
the  chart.  The  lower  end  of  the  Stronger  Light,  as  high  as  about  a a,  is  bright;  above  this,  it  goes  taj)ering  off,  so 
as  at  last  to  be  very  dim.  Still,  as  I made  repeated  trials  of  observation,  and  always  with  the  same  result,  1 think 
the  outlines  given  may  be  relied  on.  Soon  after  9'',  clouds  arose  and  prevented  further  observations. 
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No.  180. 

July  14th,  1854:  Etenino. 

Lilt.  25”  9'  N. : Lon.  121°  46'  E. 

Sun  set  6/i.  A7.^7n. 

^ 8h.  15m. 

Stronger  and  Diffuse  Light  at<  9 0 

( 9 45 

A clear  and  brilliant  evening.  Got  observations  at  8''  IS"*,  &c.,  as  in  tlie  chart.  At  9''  the  Stronger  Light  was  dim 
above  29  Virginis.  At  that  time  it  possibly  extended  up  to  a Librse,  but  I could  not  be  certain  about  it.  At  9"  45'", 
both  Diffuse  and  Stronger  Light  quite  distinct,  and  at  10''  also  ; tliougb  the  Stronger  Light  had  then  dimmed  very 
much. 


r 


362 


OBSBEVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  181. 

JULY  15th,  1854  ; Evening. 

Lat.  25°  9'  N. ; Lon.  121°  46'  E. 

Sun  set  6/j.  48/re. 

Stronger  and  Diffuse  Light  at  8,  9,  and  10  o’clock. 

At  8 o’clock  the  Zodiacal  Light  was  quite  distinct  ; hut  the  upper  end  of  the  Diffuse  was  not  easily  made  out;  at 
9*',  the  latter  was  better  defined.  The  sky  was  remarkably  brilliant.  The  upper  end  of  the  Stronger  Light  was 
comparatively  dim.  I have  given  its  boundaries,  after  very  careful  study.  About  S'"  30™,  this  Stronger  Light 
seemed  to  have  a rapid  ascent,  and  brightening,  from  its  former  position  at  8'’.  At  10'’  the  Stronger  Light  had 
dimmed  very  greatly,  and  its  upper  end  was  scarcely  distinguishable  from  the  Diffuse  Light,  which  now  was  veryj 
decided  and  well  defined.  At  10'’  30™  the  Stronger  Light  could  not  be  defined  at  all,  and  the  Diffuse  could  scarcely 
be  made  out. 
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No.  182. 

JULY  18th,  1851  (16th  was  Sunday):  Etenws. 

Lat.  25°  9'  N. : Lon.  121°  46'  E. 

Sun  sec  tA.  47m. 

Stronger  and  Diffuse  Light  at  9/(.  and  9/i.  40m. 

Last  evening,  clouds.  Clouds  tliis  evening,  also,  till  9 o’clock,  when  I was  able  to  have  a good  observation,  the 
sky  being  very  bright.  At  9’’  40™  the  Light  was  very  well  defined,  e.xcept  the  upper  end  of  the  Stronger  Light, 
where,  however,  my  outlines,  I think,  may  be  fully  relied  on.  The  Diffuse  Light  was  very  well  defined  and  very 
distinct. 
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Ko.  18S. 

JULY  19th,  1854:  Evesino. 

Lat.  25°  9'  N.:  Lon  121°  46'  E. 

Stin  set  6/i.  47m. 

Stronger  and  Diffuse  Light  at  8A.  2('m.  and  9A.  30m. 

I was  ab.sent  in  a boat,  and  did  not  get  back  to  the  ship  till  8’’  SO"*,  when  I bad  a very  good  observation  ; tbe  sky 
clear  and  very  bright — so  also  at  U''  30'"  ; but  at  this  latter  hour,  the  Stronger  Light  had  dimmed  considerably. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  184. 

JULY  2Cth,  18.54;  ErEr^iNS. 

Lat.  25°  9'  N. : Lon.  12  L°  48'  E. 

Sun  set  Gh.  47m. 

( f^h.  15m. 

StroDgor  and  Diffuse  Light  at<  9 0 

( 9 30 

Tlie  Zodiacal  Light  was  quite  distinct  at  8’'  15"*.  It  .seemed  to  he  brightest  of  all  at  9''.  The  shy  was  very  clear 
and  bright.  At  9''  30"*,  took  boundaries  ; but  the  Light  was  then  so  dim  that  it  was  difficult  to  get  them  so  as  to  bo 
fully  reliable. 
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No.  185. 

JULY  21st,  1854:  Evksixg. 

Lat.  25°  9'  N.:  Lon.  121°  40'  E. 

Sun  sot  fi/(.  4o(n. 

Stronger  and  DiiOjse  Liglit  at  8A.  39m. 

Was  absent  in  a boat  till  8’'  30'^;  then  I ha. I a very  good  observation.  Sky  very  bright ; clouds  arose  soon  after 
this,  and  1 got  no  further  observations. 
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No.  186. 

JULY22d,  1854:  Evening. 

Lat.  25°  9'  N. : Lon.  121°  46'  E. 

Sun  set  Hh.  iGm. 

C 8h.  15m. 

Stronger  and  Diffuse  Light  at  < 9 15 

( 9 45 

Sun’s  Ljd.  ] 19°  17'. 


Sky  very  briglit  and  clear.  At  8’’  15™,  the  Zodiacal  Light  quite  distinct.  At  O'"  15™,  the  Stronger  Light  was 
dim,  for  that  early  hour;  hut  I was  able  still,  at  9''  45™,  to  get  boundaries,  though  the  Light,  both  Stronger  and 
Diffuse,  had  very  much  faded. 
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No.  187. 

JULY  24th,  U51  (23d  was  Sunday):  Mormno. 

Lat.  at  3/j.,2r,o  30'  N. : L -n.  121°  31'  E. 

Pun  roKt*  r./j.  'Mm. 

Stronger  i.iid  DiRiise  Light  at  v/i.  3''m.  and  3/i.  15'n. 

Moon  in  the  morning  sinne  the  8ih.  Whis  itii  'leek  at  2’’,  anil  fonn'l  the  Zoilltical  Light 'lulte  tlistinct ; hiit  on 
account  of  flitting  cloinl.s,  could  not  get  h uindai  ies  till  2'  lo".  Sky  all  clou  led  over  at  hut  td  ar  again  tit  8''  80", 
when  I had  a very  good  ohsei  vation.  The  Stronger  L'g’it  now,  in  t!ie  uioruiug,  is  very  hright ; hut  the  Dilfiise  is 
dim — -just  the  reverse  of  what  we  have  in  tlie  evening.  Once  or  twice  I thought  that  theie  were  pulsations  in  the  ^ 
intensity  of  the  Stronger  Light  ; but  Venus  is  now  so  btiglit  at  the  lower  end  of  the  Light,  that  it  is  difficult  to  tell. 
Dawn  about  4 o’clock. 
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No.  188. 

JULY  24th,  1851:  Evesino. 

Lat  at  i-h.,  25°  38'  N : Lon  120°  39'  E. 

Sun  set  t'/i.  46m. 
f 9k.  Om.  4 t HA,  15m.  i 

Stronger  Light  at?  H 15  > ? H 45  > Diffuse. 

( 8 45  ) ^ 9 45  ) 

Sky  clear.  At  8 o’clock  the  Zodiacal  Light  was  quite  distinct  at  its  lower  end,  as  in  chart ; hut  the  night  had  not 
yet  deepened  sufficiently  to  show  it  further  up.  As  the  darkness  increased,  it  ascended  rapidly  ; and  at  8"  15'"  the 
boundaries  were  as  given  for  that  hour  in  the  chart.  It  seems  to  be  brightest  at  about  S'*  45"'.  The  Diffiise  Light 
is  strongly  marked,  and  I noticed  again  the  contrast  in  intensity  between  the  present  evening  and  morning  Diffiise 
Light.  At  Q""  45"’  I could  define  this  latter  well,  but  could  not  get  boundaries  for  the  Stronger.  The  latter  appeared 
to  have  melted  gradually  into  the  Diffuse. 
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No.  189. 


JULY2')th,  |!^54:  Mosmng. 

Lat.  at:Vi.,2-,°  L hi.  l2)0  4i'E. 

S"n  rcRe  «t  h.  27 m. 

Stronger  and  Diffuse  LiglU  at  2/i.  lUm.  and  'h.  I 

Was  on  deck  at  2 o’clock,  and  found  the  Zodia'al  Litrl't  very  vti-nny:  lor  t.iat  eirly  hour. 
Another  observation  at  3'  lO"”;  soon  alter  which,  a mist  overspread  the  shy. 


Sky  bright  and  clear 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


' No.  190. 

JULY  25th,  1854; 

Lat.  at  8h.,  25°  N. : Lod.  120°  28'  E. 

Sun  set  6/(.  44/«. 

Stronger  and  Diffuse  Light  at  8/t.  1 5m.  and  9h. 

Watched  to  see  the  first  appearance  of  the  Zodiacal  Light.  In  the  portion  of  the  sky  immediately  over  the  sun, 
now  set,  there  lingered  a reddish  light  till  near  8 o’clock,  when  it  faded  rapidly  away,  and  then  a light,  which  had 
just  before  begun  to  turn  upward  towards  the  left,  became  soon  developed  as  the  Stronger  Zodiacal  Light.  This, 
however,  did  not  reach  its  full  height  till  at  S'"  15"",  when  I took  its  boundaries.  It  now  had  a more  gradual  ascent, 
as  the  evening  passed,  till  at  9'*,  its  boundaries  were  up  to  a and  /?  Librm.  At  9'’  the  Stronger  Light  had  dimmed 
considerably,  and  soon  after  it  was  scarcely,  if  at  all,  distinguishable  from  the  Diffuse  Light.  At  10''  the  latter  was 
discernible,  but  I could  not  get  reliable  boundaries. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  191. 

JULY  26th,  1854  : Mormno. 

Lat.  at  3/i.,  24°  24'  N. : Lon.  120°  4'  E. 

Sun  rose  at  5/i.  29m. 

Stronger  Light  at  2 and  3 o’clock;  Diffuse  at  3 o’clock. 

Was  np  at  1'’  SO™,  in  order  to  see  whether  the  Zodiacal  Light  was  visible  at  that  hour  or  not.  The  sky  was 
unfavorable,  not  being  bright,  and  there  were  clouds  also  at  the  eastward.  I thought  the  Zodiacal  Light  was 
plainly  distinguishable  between  the  clouds;  but  I could  not  get  boundaries  before  2 o’clock  ; succeeded  also  at  S'" ; 
but  both  at  2 and  3 o’clock,  the  Zodiacal  Light  had  a very  singular  appearance,  such  as  I had  never  noticed 
before.  The  Zodiacal  Light  is  usually  a clear  transparent  lisht,  with  a slightly  yellowish  tinge;  and  the  stars, 
which  are  behind,  are  but  slightly  dimmed  by  it  ; but,  on  this  occasion,  it  looked  as  if  it  had  all  been  muddied. 
The  stars  back  of  it  were  much  dimmed  or  quite  obscured  ; while,  on  each  side,  though  not  shining  with  the  bril- 
liancy frequently  seen  (the  sky  a little  hazy),  they  were  as  in  other  parts  of  the  sky.  1 consequently  got  the 
outlines,  particularly  of  the  Stronger  Light,  with  more  ease  than  I commonly  do. 

(P.  S.  2r)th  July,  10’’  a.  m.  Sky  overcast  and  threatening  since  sunrise.) 

(P.  S.  29th  July.  This  was  followed  by  a gale.) 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  192. 

JULY  29th,  1854:  Morning. 

Lat.  at  3/i.,  20°  41'  N. : Lon.  114=  54'  E. 

Sun  rose  at  5/«.  36/«. 

Stronger  and  Diffuse  Light  at  2,  3,  and  4 o’clock. 

Clouds  since  last  date  until  this  morning,  which  was  tolerably  clear.  I was  up  at  1 o’clock,  and  thought  I could 
distinctly  recognize  the  Zodiacal  Light  at  that  very  early  hour  ; hut  did  not  attempt  to  get  boundaries,  on  account  of 
clouds  flitting  by.  At  2'',  3’’,  and  4'',  succeeded  as  per  chart.  The  Zodiacal  Light  had  the  same  unusual  appearance, 
this  morning,  that  was  noticed  at  the  last  date  ; looking  as  if  muddy  water  had  been  stirred  into  it.  The  stars  in 
its  line  were  either  blotted  out,  or  obscured,  to  an  uncommon  degree.  This  morning,  as  at  the  last,  the  atmosphere 
had  a slight  degree  of  haziness. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  193. 

JULY  31st,  1854  : Mornino. 

Lat.  at  2h.,  19°  29'  N. : Lon.  116°  22'  E. 

Sun  rose  at  5h.  39m. 

Stronger  and  Diffuse  Light  at  3 and  4 o’clock. 

Sun’s  Lon.  127°  53'. 

The  30th  was  Sunday.  Was  not  waked  till  3 o’clock  this  morning  ; found  the  sky  very  clear  and  bright.  No 
muddiness  in  the  Zodiacal  Light.  Took  boundaries  very  carefully  ; those  of  the  Stronger  Light  very  distinct;  of  the 
Diffuse  Light,  the  limits  were  very  badly  marked ; and  the  Light  itself  was  scarcely  discernible,  except  near  the  Stronger 
Light.  I give  its  boundaries  as  they  seemed  to  be,  though  perhaps  they  are  not  fully  reliable.  The  boundaries 
at  d**  seemed  to  be  the  same  as  at  3 o’clock.  In  these  morning  observations  I am  troubled,  while  getting  the  bound- 
aries of  the  Stronger  Light,  by  what  seems  to  be  a rapid  varying  of  the  bounds,  which  can  be  occasioned  only  by 
pulsations  ; and  I strongly  suspect  that  there  are  such  pulsations,  but  I am  not  able  to  catch  them  reliably.  This 
morning  I was  too  weak,  from  sickness,*  to  observe  for  them  long. 

*This  sickness,  which  lasted  six  months,  and  is  occasionally  noticed  in  these  annotations,  was  not  occasioned  by  exposure  in  these  observations,  but  by  the 
sun,  in  my  recent  visit  to  Formosa,  whither  I was  sent  hy  the  Commodore  to  make  explorations  for  coal. 
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No.  194. 

AUGUST  Ist,  1854  : Morniwo. 

Lat.  at  2h.,  18°  35'  N. : Lon.  119°  32'  E. 

Sun  rose  at  5A  41m. 

( 2h.  Om.  1 

Stronger  Light  <3  15  > Dififuse  at  2 and  4 o’clock. 

(40  ) 

Sun’s  Lon.  128°  50' 

Was  up  at  2 o’clock,  and  found  the  Zodiacal  Light  very  distinct.  Grot  boundaries  easily,  except  for  the  Diffuse 
Light,  which  was  dim  at  its  outer  edge.  At  .S'",  clouds  ; hut  sky  quite  clear  and  bright  from  that  to  dawn. 
Watched  carefully  through  all  the  time  to  see  if  there  were  pulsations.  Could  not  he  certain,  hut  rather  think  there 
were.  The  difficulty  in  deciding  is  now  increased  by  the  brilliancy  of  Venus,  and  by  the  Milky  Way,  which  crosses 
the  Zodiacal  Light  towards  its  lower  end.  Have  only  the  space  about  the  Pleiades  for  observing  pulsations  ; but 
the  width  of  the  Zodiacal  Light  at  that  point  seems  to  vary  so  often  and  rapidly,  as  to  be  accounted  for  only  by 
pulsations. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT 


389 


i 


390 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  1S6. 

• AUGUST  4th,  1854!  MffRNifltf. 

Lat  at  3h  , 17°  48'  N : Lon  116°  31' E. 

Sun  rose  at  5A  43/n 

Stronger  Light  at  2h  10m  and  3A  15m  1 Diffuse  at  4 o'clock 

Clouds  Since  tlie  1st.  Was  up  at  2 o’clock^  and  found  the  Zodiacal  Light  very  distinct — quite  bright.  Flitting 
clouds  were  very  troublesome,  hut,  by  catching  a portion  of  boundary  here  and  there,  as  openings  occurred,  I was 
able  to  complete  the  whole  reliably.  So,  also,  at  S'"  45"".  The  clouds,  however,  prevented  my  getting  boundaries  of 
the  Diffuse  Light,  except  at  its  lower  end,  at  4 o’clock. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  196. 

AUGUST  12th,  1854 : Evening. 

Lat.  14°  36'  N:  Lon.  121°  2'  E. 

Snn  set  at  Qh.  2()m. 

Stronger  and  Difl'use  Light  at  7/t.  30ot.  and  8/j.  30m. 

Clouds  ever  since  last  date  (4th)  till  this  evening,  when  the  sky  was  pretty  favorable  for  observations,  which  1 had 
it  7’’  30”  and  8'’  30”,  as  in  the  chart.  The  lower  end  of  the  Light  was  shut  out  from  me  by  houses,  hut  the  upper 
(art  was  distinct. 
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No.  197. 

AUGUST  17th,  1854:  Evening. 

Lat.  at  8h.,  14°  19'  N:  Lon.  120°  40'  E. 

Sun  set  at  Gh.  \G^m. 

C 7h.  30m. 

Stronger  and  Diffuse  Light  at<  8 30 
( 9 10 

Clouds  since  last  date,  until  this  evening,  wlien  the  sky  was  remarkably  clear  and  brilliant.  Had  a good  observa- 
tion at  V 30™  : the  Light  bad  been  distinct  10  or  15  minutes  previously,  but  not  sufficiently  so  to  give  reliable 
boundaries.  At  T*"  30™,  and  till  S'",  the  Stronger  Light  was  very  bright,  particularly  up  to  the  zigzag  line  ; but  it 
also  was  very  decided  up  to  its  extreme  end.  As  the  ecliptic,  in  these  low  latitudes,  has  risen  up  considerably  in 
the  evening,  I watched  carefully  from  7'’  30™  to  9’’,  to  see  whether  there  were  pulsations,  in  either  height  or  intensity  ; 
but  I could  not  discover  any.  At  9*'  10™,  the  Light  was  still  very  distinct  and  decided.  In  this  latitude  the  stars 
sink  rapidly  ; and  by  10'’,  even  Antares  had  got  well  down  towards  the  horizon  : I thought  the  upper  end  of  the 
Stronger  Light  could  still  be  made  out,  extending  as  far  as  that  star  (Antares);  but  it  was  difficult  to  distinguish  it 
now  from  the  usual  glare  along  the  horizon. 
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No.  198. 

AUGUST  18th,  H54:  Evening. 

Lat.  at  8/i.,  14“  22'  N.;  L.m.  119“  52'  E. 

Stin  set  6A  17;n. 

30m.  'j 

• Stronger  Light  at  2 ^ Diffuse,  7/j.  30m. 

1 9 30  J 

Sky  not  at  tlie  brightest ; hut  I vas  able  to  get  reliable  observations  at  the  times  noted  in  the  chart.  Tried  again, 
very  carefully  and  repeatedly,  from  9'“  30'"  to  9''  40'",  to  get  boundaries  ; but,  thougli  the  sky  was  now  favorable,  I 
could  not  succeed.  The  Stronger  Light  was  yet  di.stinctly  to  be  seen,  and  seemed  to  liave  travelled  up  as  far  as  just 
above  Antares  (as  marked  by  dotted  lines)  ; but  I could  not  determine  this  with  certainty. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  199. 

AHGUST  2Ist,  1854  : Mokviso. 

Lat  at  :5A.,  14°  27'  N.:  Lon.  117°  16  E. 

Sun  rose  at  'A.  50jn. 

C I A I5rti.  1 

Stronger  Light  at  / 2 15  > Diffuse  lA.  15ot.  and  2A.  15. 

( 3 15  ) 

Sun’s  Lon.  1 18°  3', 

(19th,  clouds  ; 20th,  Sunday).  Was  \ip  this  morning  at  1 o’clock,  and  found  the  Zodiacal  Light  quite  distinct, 
hut  not  giving  very  well  marked  boundaries.  Some  passing  clouds  interfen d:  I got  boundaries  at  P 15™,  which  I 
believe  may  be  relied  on  ; also  at  2'’  P”  and  3''  IS™.  At  the  last  observation,  the  lower  end  of  the  Stronger  Liglit, 
as  high  as  the  zigzag,  was  brighter  than  the  rest,  to  such  a striking  degree  that  I noted  it  on  the  chart.  The 
sky,  this  morning,  was  remarkably  brilliant,  and  favorable  for  observations. 
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Ko.  200. 

AUOUST  21st,  1854:  Evenivo. 

Lat.  at  8/t.,  11°  41'  N.:  Lon.  1 17°  12'  E. 

Sun  set  6/i.  Him. 

Stronger  and  DifiPuse  Light  at  7h.  30ni.  and  8/t.  SOtn. 

The  sky  tolerakly  clear  and  good.  In  the  observation  at  7’'  30''’,  I took  particular  pains  with  reference  to  the 
divergence  of  the  lower  limit  of  the  Stronger  Light,  from  a parallelism  with  the  ecliptic.  At  8’’  30'",  the  Light  had 
already  become  dimmed  considerably,  and  much  of  its  lower  portion  had  descended  below  the  horizon.  At  9''  30'", 
only  a slight  general  briglitness  could  be  seen  between  9 Scorpionis  and  the  horizon ; and,  though  I tried  carefully, 
no  reliable  boundaries  could  be  made  out. 
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No.  201, 

AUGUST  22(1,  1854  : Mornii»o. 

Lat.  at  3/(.,  14°  46'  N. : Lon.  117°  II'  E. 

Sun  rose  at  5A.  50w. 

1 \h.  Om.  I 

Stronger  Light  at<  2 30  ^Diffuse  lA.  and  4A. 

(40  ) 

Sun’s  Lon.  145°. 

Was  up  at  1 o’clock,  and  found  the  Zodiacal  Light  quite  distinctly  marked  ; the  sky  being  very  clear  and  favorable 
for  observations.  At  2'’  30™,  the  Diffuse  apparently  as  before,  but  it  was  very  dim,  especially  at  its  upper  end.  The 
sliding  over  of  the  Stronger  Light,  as  seen  at  4'',  is  very  remarkable,  and  I must  give  further  attention  to  it ; it  was 
so  singular,  that  I did  not  enter  the  boundaries  of  this  hour  on  the  chart  until  after  long  and  very  careful  observa- 
tions. I had  noticed  also,  at  2’’  30™,  that  the  Light  had  concentrated  much;  i.  e.  was  much  brighter  towards  the 
lower  edge,  or  right-hand  boundary  given  for  that  time.  There  was  no  great  change  in  the  angle  of  the  horizon,  to 
account  for  this  sliding  over  at  4h  The  Diffuse  Light  was  very  dim  this  morning,  except  at  its  lower  end. 

[1856.  I had  not  then  thought  of  drawing  the  zenith  lines,  and  I did  not  think  of  this  till  long  after  the  above 
date.  They  will  account  for  the  great  sliding  over  of  the  boundary-lines  of  the  Zodiacal  Light.] 


404 


OBSllRVATJONS  OW  THE  ZODIACAL  LIGHT. 


No.  202. 


AUGUST  2‘<2d,  IS.'i4  : Evic:tin«, 

Lat.  at  6h.,  15°  4.5'  N. : Lon.  116°  36'  E. 

Sun  set  6h.  16ot. 

Stronger  Light  at  */i.  30?n.,  &c.,  to  9A. : Diffuse  7h.  30m.  dnd  8A.  3O771. 


Evening  very  bright  and  clear,  and  favorable  for  observations.  At  T**  30'",  got  boundaries  as  at  a a — strongest 
below  the  zigzag  line.  The  Light  began  to  show  itself  somewhat  suddenly  at  about  7’'  20'",  but  did  not  give  reliable 
boundaries  till  at  the  time  noted  above.  After  7*'  30",  I was  watching  the  Light — not,  however,  in  the  slightest 
degree  expecting  pulsations,  the  ecliptic  being  then  low  towards  the  horizon — when  I began  to  suspect  that  there 
■were  sudden  changes,  both  in  the  intensity  and  limits  of  the  Stronger  Light,  especially  in  the  former.  I soon  became 
so  well  satisfied  of  such  pulsations,  that  I began  to  take  notes  of  the  succeeding  ones,  which  are  as  follows  : 


ll.  VI. 

^ 

At  7 52|,  dim — boundary  as  at  a a. 

7 53i,  brightening. 

7 54§,  bright — boundary  as  at  h b. 

7 50,  dimming. 

7 57,  quite  dim,  boundary  as  at  a a. 

(There  is  no  mistake  on  the  subject.) 
7 58,  brightening. 

7 59,  do.  slowly. 

At  8'’  30"*,  still  ai  b h ; still  tolerably  bright, 
longer  be  made  out  in  a reliable  manner. 


o 

C 

ci  ^ 
« o 


• 


c ^ 

.-H  O 


Ji.  m. 

At  8 0,  tolerably  bright. 

8 3|,  there  still  seem  to  be  pulsations  ; but  they  are 

so  slight,  I cannot  get  them  confidently. 

8 6,  brigliL  and  atbb. 

8 8^,  do.  d-o. 

8 10,  do.  do. 

Seemed  to  continue  permanent  in  this  bright- 
ness, and  at  b b. 


At  O'",  the  Light  still  observable,  but  the  boundaries  could  no 
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OBSEEVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  2GS. 

AUGUST  23d,  1854:  Mornw®. 

Lat.,  at  3A.,  16°  0'  N. : Lon.  1 16°  26'  E. 

Sim  rose  at  5A.  49m. 

Stronger  Light  at  midnight,  2/i.  and  4/i. : Diffuse  at  midnight  and  4 o’clocl. 

Sun’s  Lon.  149°  5S'. 

I wished  to  see  at  how  early  a time  the  eastern  Zodiacal  Light  would  show  itself,  and  went  on  decic  at  midnight  j 
hut  the  Zodiacal  Light  had  even  then  got  the  start  of  me,  and  was  quite  distinctly  displayed.  I took  boundaries  of 
it,  as  given  in  the  chart  ; also,  at  2 and  4 o’clock.  At  2’’,  though  the  Stronger  Light  may  he  said  to  have  its  limits, 
as  marked  for  that  hour,  there  was  a much  brighter  part  of  it  within  the  limits  of  the  zigzag  a a a — the  same  as  is 
referred  to  in  yesterday  morning’s  record.  But  there  was  no  sliding  over  of  the  Light  this  morning,  as  mapped 
yesterday.*  It  is,  indeed,  difficult  to  say  where  the  outlines  of  the  Stronger  Light  are,  for,  from  that  brightness 
within  a a a,  it  dims  off  rather  gradually  till  we  reach  the  outer  limits  of  the  Diffuse  Light;  and  these  are  now  so 
indistinctly  marked  in  the  morning  sky,  that  I sometimes  hesitate  about  marking  the  boundaries  of  the  Diffuse  at  all ; 
but,  though  somewhat  doubtful  toward  their  upper  end,  they  are  not  so  at  the  lower  ; and,  by  taking  these  to  assisfe 
as  my  guide  along  the  sky,  I made  out  to  comi^lete  them  as  given  in  the  chart. 

* 1856.  A closer  reference  to  the  chart  will  show  that  there  was,  to  some  degree,  though  it  was  not  so  striking  as  on  the  22d. 
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No.  204. 

AUGUST  23d,  1854:  Evenwo, 

Lat.,  at  8h.,  17°  59'  N.  i Lon.  115°  42'  E, 

Sim  Ret  at  6^. 

Stronger  Light  at  7!i.  30m,  and  7/i.  50m:  Diffuse  at  7h.  50m. 

Sky  not  favorable  ; a haziness  along  the  horizon,  and  also  passing  clouds.  I commenced  getting  snatches  of 
boundary-lines  at  7’’  30"’,  and  finally  completed  them.  After  7'’  SO"",  clouds  came  up,  and,  with  the  haziness,  pre- 
vented further  observations.  The  same  cause  prevented  my  seeing  pulsations,  if  there  were  any. 
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No.  205. 

AUGUST  24th,  1854  ; MoRNi.fG. 

Lat  at  4A.,  18°  36'  N. : Lon.  115°  26'  E. 

Sun  rose  at  Zh.  A7.^m.. 

Stronger  Light  at  4/i.  and  Ah.  30w. ; Diffuse  at  Ah, 

The  orderly  at  the  cabin-door  forgot  to  wake  me  as  directed  ; and,  in  consequence  of  the  loss  of  sleep  for  several 
nights  previous,  I did  not  awake  of  myself  until  4 o’clock.  The  morning,  however,  was  not  very  favorable,  the  sky 
being  troubled  by  flitting  clouds.  I have  neglected  yet  to  mention  that,  while  the  evening  Zodiacal  Light  is  much 
shorter  than  the  morning,  its  upper  boundaries  are  far  more  distinctly  marked,  and  particularly  its  apex. 


OBSERVATIONS  ON  TUE  ZODIACAL  LIGHT, 


411 


rtuui'iuiiu  uiiuiiui 


412 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  206. 

AUGUST  25th,  1854 : Etenino. 

Lat.  at  8h.,  20°  47'  N ; Lon.  114°  32'  E. 

Sun  set  at  6/i.  19m. 

Stronger  Light  at  [ | Diffuse  Light  at  8A.  30m. 


Clouds  since  yesterday  a.  m.  until  this  evening.  Was  prevented  by  the  same  cause,  on  this  occasion,  till  7‘‘  42'",- 
when,  the  clouds  leaving  the  sky  very  favorable,  except  quite  at  the  horizon,  1 had  a good  observation,  and  looked 
carefully  to  see  if  there  were  pulsations.  The  records  I took  at  the  time  are  as  follows  : 7''  42"'  being  at  a a,  as  in  the 
chart. 


h.  m. 

At  7 47,  at  b,  and  bright. 
7 49,  at  a,  and  dim. 

7 50^,  at  b,  and  bright, 
to  7 53,  at  do.  do. 


h.  m. 

At  7 54,  quite  bright,  and  at  b. 

7 55i,  do.  do.  do. 

8 0,  at  b,  and  not  so  bright. 

8 Of,  do.  and  bright ; and  so  it  remained. 


I offer  these  notes  of  changes,  however,  with  hesitation,  inasmuch  as  these  apparent  changes  were  not  clear  and 
decided,  and  of  a fully  satisfactory  character.  I give  them  as  what  they  seemed  to  me  to  be. 

At  8''  SO""  the  sky  was  quite  brilliant ; at  O'*  30'"  the  boundaries  were  apparently  the  same  as  at  last  observation. 
The  Light  was  quite  perceptible,  but’’  was,  however,  very  dim  at  this  hour.  I had  an  observation  of  the  eastern 
Zodiacal  Light  at  11  o’clock  (for  which  see  next  morning’s  entry — 26th). 
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No.  207. 

AUGUST  aeth,  1854 : Morning. 

Lat.  at  3h.,  21°  0'  N. : Lon.  114°  18'  E. 

Sun  rose  at  5h.  45m. 

C llA.of  25th  ) 

Stronger  Light  at<  3 of  2Gth  > Diffuse,  2h.  Om,  and  Ah.  Om. 

( 4 ) 

Sun’s  Lon.  152°  50':  Zenith  point  at  llA.  p.  ni.  of  25th:  Lat.  34°  15'  N. : Lon.  332°  30'. 

Sky  very  clear  and  brilliant.  I was  anxious  to  see  at  wliat  time  the  earliest  certain  exhibition  of  Zodiacal  Light 
in  the  east  could  be  made  out,  and  looked  carefully  in  that  quarter  at  10'’  last  evening  ; but.  nothing  of  it  could  be 
recognized.  At  11  o’clock,  went  again  on  deck  ; and  now  the  eastern  Zodiacal  Light  was  very  apparent  and  decided. 

Lieutenant  P had  charge  of  the  deck  at  that  hour  ; and  on  his  coming  over  to  where  I was  observing,  I 

directed  his  attention  to  that  part  of  the  sky,  and  asked  him  whether  he  could  distinguish  the  Zodiacal  Light.  He 
answered,  “ Oh  yes,  I can  see  it  very  plainly.”  The  sky  was  very  fine  for  observations.  The  intensity  of  the  Light 
about  48,  57,  and  58  Tauri  was  at  11'’  15“  equal  to  that  of  the  Milky  Way  at  27  and  13  Persei,  or  anywhere 
between  Algol  and  33  Persei.  (For  morning  observations,  see  chart.)  The  Zodiacal  Light  at  3'’  and  d**  is  now 
extremely  brilliant ; but  the  several  parts  melt  away  so  gradually,  that  it  is  difficult  to  get  boundaries  except  at  the 
lower  end. 
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No.  208. 

AUGUST  28th,  1854  : MoRNitta. 

Lat.  22°  18'  N. ; Lon,  114°  10'  E. 

Sun  rose  at  bh.  4om. 
f ll/i.  3!lm,of  27th  1 

Stronger  Light  at'?  2 3t  of  28th  > Diffuse,  2/i.  30m.  and  4^.  Om, 

( 3 30  “ ) 

Sun’s  Lon.  154°  48'. 

27tli  was  Sunday.  Had  observations,  this  morning,  as  in  the  chart.  Sky  clear  and  good  ; and  the  Zodiacal  Light 
quite  distinct  in  the  east  at  11  o’clock. 
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No.  209. 

AUGUST  29th,  1854  : Morning. 

Lat.22°  18'  N. : Lon.  114°  10'  E. 

Sun  rose  at  bh.  45m. 

Stronger  and  Diffuse  Light  at  2 and  4 o’clock. 

Sun’s  Ion.  155°  44'.  , 

Sky  in  the  evening  dull;  towards  morning,  very  clear  and  bright.  Giot  observations  at  2 and  4 o’clock.  The 
upper  termination  of  the  Diffuse  Light  is  very  uncertain  ; and  I am  guided,  in  drawing  it,  chiefly  by  the  convergence 
of  the  lines  as  seen  lower  down.  Its  track  (t.  e.,  of  the  Diffuse  Light)  across  the  Milky  Way  is  now  evident.  I 
looked  to  see  whether  there  might  he  pulsations;  but  if  there  are  any,  the  Milky  Way,  crossing  the  zodiacal  path 
below,  would  make  it  difficult  to  detect  them. 
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No.  210, 

AUGUST  Slat,  1854:  Mornins, 

Lat.  22°  18'  N. : Lon.  114°  10'  E, 

Sun  rose  at  5/i,  45m, 

I ll/<,30m,  of  3nth  1 

Stronger  Light  at  < 1 15  of  31st  > Diffuse  lA.  15ot, 

( 2 45  ) 

Sun’s  Lon.  157°  42', 

Clouds  since  my  last  date.  Clear  this  night  till  towards  morning.  At  11’’  30'"  could  easily  make  out  boundaries 
of  Stronger  Light  in  the  east,  and  could  see  the  Diffuse  Light;  but  the  latter  was  too  dim  to  give  reliable  hounds. 
Did  not  wake,  after  2*'  30'",  till  towards  dawn,  when  clouds  prevented  any  observation. 
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No.  2li. 

SEPTEMBER  4th,  1854  : Morning. 

Lat.  22°  18'  N. : Lou.  114°  10'  E. 

Sun  rose  at  5A.  48m. 

Stronger  Light  at  | | Diffuse  at  3/i.  45m. 

Sun’s  Lon.  161°  35'. 

Clouds  since  my  last  date,  until  this  morning.  Moon  set  about  3''  30'",  when  I obtained  an  observation.  The  sky 
was  bright,  and  the  Stronger  Zodiacal  Light  quite  so,  especially  up  as  high  as  the  Milky  Way.  I watched  for  an 
hour,  to  see  whether  there  were  pulsations.  Sometimes  felt  pretty  certain  that  there  were  such,  in  intensity  of  the  f| 
Light ; and  two  or  three  times,  made  records  of  such  apparent  changes  ; but  I cannot  speak  of  them  reliably,  and  | 
therefore  omit  them  here. 

Dawn  about  D 38"’. 
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No.  212. 

SEPTEMBER  12th,  1854:  Evening. 

Lat.  at  7/i  30m.,  22°  15'  N. : Lou.  1 15°  4'  E. 

Sun  set  (i/i.  2m. 

Stronger  and  Diffuse  Light  at  7/i.  1 Tim.  and  7A.  45m. 

Clouds  ever  since  last  observation  (September  4th),  until  this  evening:  sky,  to-nigbt,  very  clear  and  brilliant. 
The  Zodiacal  Light  quite  distinct.  The  ecliptic  has  got  down  to  a low  angle  with  the  liorizon  ; and  there  was,  this 
evening,  a slanting  off  of  the  Stronger  Light,  as  in  the  line  a a.  in  the  chart.  This  Light  off  to  d d,  was,  I think, 
decidedly  Zodiacal  ; for  there  was  no  such  Light  along  the  horizon,  on  either  side  of  d d,  or  c c;  it  terminating 
abrujatly  at  both  jhaces,  and  at  d by  a sudden  curve  towards  the  horizon.  While  this  Light  between  h b,  and  a a, 
was  strong  enough  to  come  within  the  name  of  the  Stronger  Liglit,  that  between  x x,  and  c c,  was  still  stronger,  and 
I could  distinctly  see  the  old  Stronger  Light  keeping  along  its  old  straight  course  a:  a:;  this  new  addition  being 
evidently  an  extraneous  thing.  Being  at  sea,  I had  a clear  open  horizon;  and  the  night,  remarkably  clear,  was  very 
favorable  ior  observations.  Of  the  Stronger  Light,  decidedly  the  brightest  part  was  below  the  zigzag. 

At  S'"  45'"  there  was  still  a remnant  of  the  Stronger  Light ; but  the  bounds  of  both  this  and  the  Diffuse  were  now 
too  indistinct  to  be  made  out  reliably. 
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No.  213. 


SEPTEMBER  13th,  1854:  Evening. 

Lat.  at  8/(.,  23°  4'  N.  : Lon.  116°  47'  E. 

Sun  Bet  at  6li.  3m. 

Stronger'and  Diffuse  Light  at^7/i.  i5m.  and  7h.  45m. 


Sky  bright  and  clear.  Paid  particular  attention  to  the  ofF-shoot  ct  a,  of  the  Stronger  Light  ; hut  its  character,  as 
apparent  Zodiacal  Light,  was  not  so  striking  as  at  the  same  hour  last  night  ; there  being  now  a little  haziness  along 
the  horizon.  Still,  the  sudden  termination  of  this  Light  on  the  right  hand  was  very  obvious  ; the  horizon,  both  on 
right  and  left,  beyond  the  limits  marked,  being  dark.  I paid  particular  attention,  also,  to  the  boundaries  of  the 
Diffuse  Light,  and  took  them  carefully.  The  Stronger  Light  was  strongest  up  to  the  zigzag  line  at  x,  and  was  not 
well  marked  at  its  upper  end.  Its  old  course  down  the  ecliptic  was  distinct,  notwithstanding  the  adjunct  Light 
towards  b h.  I neglected  to  take  ihis  last  at  T'  45"'. 

I was  tolerably  certain  that  there  were  pulsations.  The  dimming  was  very  rapid  ; but  the  brightening  up  again 
was  so  very  slow  and  gradual,  that  it  was  nearly,  if  not  quite,  impossible  to  note  it  reliably.  I made  the  following 
notes  : 


h.  m. 

At  7 28,  bright. 

7 29^,  dimmed. 

* * * 

7 34,  bright. 

7 34^,  sensibly  dimmer. 


h.  m. 

At  7 35,  almost  gone. 
* * 

7 43^,  dim. 

7 47,  bright  again. 


The  asterisks  designate  periods  during  which  I was  not  certain  enough  to  feel  authorized  to  mark  changes,  though 
they  seemed  to  be  going  on. 

At  8''  10'"  the  Light  was  still  very  distinct,  but  its  outlines  could  not  be  got  reliably.  At  9'‘,  nothing  more  could 
be  fully  made  out,  though  the  Diffuse  Light  seemed  to  be  still  evident. 
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No.  214. 

SEPTEMBER  14th,  1854:  EvEsmo, 

Lat.  at  Ih.  30m. , 24°  5'  N, : Lon,  118°  4K  E. 

Sun  set  at  6A.  2m, 

ronger  and  Diffuse  Light  at  Th.  20m,  and  7A,  50m, 

I am  inclined  to  think  that  the  adjunct  Light  to  6 5 and  ct  a is  only  a reflection  from  the  atmosphere  ; yet  there 
are  some  things  about  it  antagonistic  to  this  idea,  I watched  this  evening,  so  as  to  observe  it  carefully  from  the 
first.  After  sunset,  there  was  a reddish  horizon  light  (evidently  twilight),  yet  extending  only  from  c to  d (see 
chart  on  the  horizon  of  T''  20‘"),  and  terminating  somewhat  abruptly  at  those  points.  As  the  evening  grew  on,  this 
redness  gave  place  to  a whitish  light,  keeping  the  same  extent  on  the  horizon,  but  increasing  in  breadth,  till  at 
T"*  20“  it  had  the  boundaries  h b,  as  in  the  chart,  being  double  the  width  of  the  first  reddish  light.  But  this 
increase  in  width  may  have  been  owing  to  the  increasing  darkness  of  the  sky,  making  positive  light  more  obvious. 
The  Zodiacal  Light,  strictly  so,  was  distinct  at  '7'*  10”,  but  did  not  give  boundaries  till  T'  20”.  Looked  for  pulsa- 
tions, but  could  not  see  any. 
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" No.  215. 

SEPTEMBER  16th,  1854;  Evening, 

Lat.  at  7A.  30m.,  27°  31'  N, : Lon.  124°  23'  E, 

Sun  set  at  6 o'clock. 

Stronger  and  Diffuse  Light  at  7A,  20w!.  and  7A.  40m. 

Last  evening  cloudy.  This  evening,  clouds  interfered  till  7'’  20"',  when  I had  a good  observation.  The  Stronger 
Light  was  brightest  up  as  far  as  the  zigzag  ; above  thatj  it  was  dim  for  it.  About  a Libree  the  light  was  (7'‘  25'")  as 
strong  as  in  the  Milky  Way  at  r)  Scorpionis  ; at  the  same  time  the  strongest  light  in  the  adjunct  portion  below  a a 
was  equal  to  that  of  the  Milky  Way  between  36  and  26  Scorpionis.  At  7''  40”“  the  Stronger  Light  was  quite  dim  at 
its  upper  end,  but  bright  at  its  lower.  At  7’’  45"“,  difficult  to  make  out  its  boundaries.  At  8''  15"'  the  Zodiacal 
Light  was  very  decided  within  the  Diffuse  boundaries,  as  given  on  the  chart ; but  no  Stronger  Light  could  be  made 
out.  At  9"  20"'  the  upper  end  of  the  Diffuse  Light  was  still  left  apparently,  but  was  not  reliable. 
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No.  216. 


SEPTEMBER  19th,  1854;  Morning. 

Lat.  at  2A.,  29°  50'  N. : Lon.  131°  31'. 

Sun  rose  at  5A.  51m. 

Stronger  Light  at  lA.  20m,  and  2A.  15m, : Diffuse  lA.  25m. 

Sun’s  Lon.  176°  11'. 

(17Ui  was  Sunday.)  Cloudy  last  evening.  Moon  in  the  morning  until  this  a.  m. 
found  the  Zodiacal  Light  very  distinct  at  the  lower  part  ; dim  at  the  upper  end. 
troubled  by  passing  cirri.  Moon  rose  not  long  after  the  second  observation. 


Was  on  deck  at  1 o’clock,  and 
Sky  very  brilliant,  but  was 
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No.  217.  , 

SEPTEMBER  20th,  1854 1 Mormra. 

Lat.  at  4/(.,  32^  6'  N. ; Lon,  135°  8'  E, 

Sun  rose  at  5^,  51.Jm. 

Stronger  Light  at  llA.  SOm.  of  19th,  and  4/;.  of2nth;  Oiffuse  Ah, 

Sun's  Lon,  177°  10''. 

Clouds  in  tlie  west  last  evening.  Was  on  deck  for  an  eastern  observation  at  11  o’clock  ; and  tbe  Zodiacal  Light 
there,  though  dim,  was  quite  decided  at  that  time.  Shifting  clouds,  however,  prevented  my  getting  outlines  until 
11'‘  30"“.  Clouds  prevented  all  further  observations  until  4'’  a.  m.,  when  I had  a good  one,  except  that  the  clouds 
shut  out  the  view  near  tbe  horizon.  The  sky  above  was  very  bright. 

The  moon,  after  rising,  was  hid  by  tbe  clouds  on  the  horizon,  and  I had  observations  later  than  could  otherwise 
have  been  procured. 
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No.  218. 

SEPTEMBER  20th,  1854:  Etenino. 

Lat.  at  8A.,  33°  27'  N. : Lon.  137°  40'  E. 

Sun  set  at  5A. 

Stronger  Light  at  7h.  \om.  and  7h.  45w!. ; Diffuse  7/i.  20m.,  7h.  45m.,  and  8ft.  30ot. 

Zenith  point  at  7ft.  20m  , Lat.  54°  50'  N. : Lon.  299°.  At  8ft.  30m.,  Lat.  50°  20'  N. : Lon.  323°. 

Sky  good  for  observations,  except  a few  iliin  clouds  along  tbe  horizon,  just  over  the  sun.  Got  boundaries  at  Y*" 
15”,  which  I believe  may  he  relied  on  ; but  the  Stronger  Light,  within  the  old  boundaries,  was  dim  for  it.  At 
’7'“  45“  this  Light,  within  the  old  hounds,  stronger  than  before,  and  well  defined;  while  the  light  below  a a has  faded, 
except  above  h h;  hut  whether  thin  clouds  may  he  intervening,  and  so  may  produce  this  latter  result  or  not,  I 
cannot  tell. 

Last  evening,  though  I could  get  no  full  boundaries,  I still  was  able  to  catch  glimpses  of  the  Light  here  and 

there  ; and,  towards  8’’,  I thought  that  the  Diffuse  Light  could  be  seen  across  the  Milky  Way.  Mr.  G was  sitting 

with  me,  and,  on  my  drawing  his  attention  to  it,  he  saw  it  also.  This  evening  I gave  particular  attention  to  it,  and 
the  result  is  in  the  chart.  The  evening  Diffuse  Light  is  now  very  strong,  and  strengthens  as  the  night  advances, 
to  a certain  period  ; hut  still  this  boundary  across  the  Milky  Way  may  have  some  doubts  attending  it,  on  account  of 
the  brightness  of  Jupiter,  which  planet  is  now  within  these  hounds.  At  S’*  30”  all  was  gone  except  the  Diffuse 
Light,  which  was  still  quite  distinct. 
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No.  219. 

SEPTEMBER  21st,  1854  : Morning. 

Lat.  at  2/i.,  33°  54'  N.:  Lon.  138°  1'  E. 

Sun  rose  at  bh.  51m. 

Q.  T • vj.  t i 11^-  30m.  of  20th.  ‘ 

Stronger  Light  at  ^ 2 0 of  21st. 

Sun’s  Lon.  178°  9'. 

Looked  out  eastward  at  half-past  10  last  evening,  hut  could  see  no  Zodiacal  Light ; was  on  deck  again  at  11''  30", 
and  then  found  it  quite  distinct,  its  boundaries  as  in  the  chart ; it  was  dim,  but  still  very  decided.  Had  another 
observation  at  2 o’clock.  Sky  very  bright  and  favorable.  The  Stronger  Light  was  stronger  from  the  horizon  up  to 
the  Milky  Way;  but  above  that,  also,  it  could  .easily  be  made  out.  I intended  to  have  another  observation  at  d"*,  but 
clouds  prevented. 

The  morning  Zodiacal  Light  is  now  very  bright  and  striking. 


. ... 
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No.  220. 

SEPTEMBER  23d,  1854:  Evening. 

Lat.  34°  40'  N.:  Lon.  138°  58'  E. 

Sun  set  at  bh.  b2^m. 

Stronger  Light  at  7A.  30ot  : Diffuse  ^ g*‘ 

Clouds  since  last  observation  : to-day  the  equinoctial  storm  ceased,  and  was  succeeded  by  a brilliant  slry  ; but  some 
cirri  prevented  my  getting  an  observation  till  ’7*'  30”.  The  old  boundaries  of  the  Stronger  Light  are  now  badly 
marked.  At  S'"  30”  only  the  Diffuse  Light  could  be  seen;  but  this  was  quite  distinct. 
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No.  221. 

SEPTEMBER  27th,  1854:  Morning. 

Lat.  34°  40'  N. : Lon.  133°  58'  E. 

Sun  roBO  at  Zh.  56m. 
f 11  A.  30m.  of  26th.  ) 

Stronger  Light  at  < 2 10  of  27th.  > Diffuse 

(40  ) 

Sun’s  Lon.  184°  2'. 

Clouds  since  last  date,  except  Sunday  evening.  This  morning  perfectly  clear,  and  sky  very  brilliant.  Had  an 
eastern  observation  half  an  hour  before  midnight : the  Zodiacal  Light  fully  distinguishable  : though  dim,  still  quite 
decided  at  that  hour.  At  4’’  the  Stronger  Light  was  much  the  brightest  from  the  horizon  up  to  the  zigzag  : the  upper 
terminations  of  Stronger  and  Diffuse  Light  could  not  be  fully  made  out,  and  I have  marked  the  places  with  dots,  where 
by  inference  we  may  believe  them  to  terminate.  After  4'’,  I watched  carefully  to  see  whether  there  were  pulsations 
or  not ; was  pretty  certain  sometimes  that  there  were  ; at  others,  was  doubtful.  Took  record  of  some  things  that 
appeared  to  be  changes  in  intensity  of  light,  but  it  is  all  so  uncertain,  that  I am  scarcely  willing  to  offer  the  record. 

Thus  : 4"  22”",  very  dim  ; 

* * bright ; 

4''  25"',  dim  ; 

4h  27f'",  bright. 


^ 2A.  lOm. 
) 4 0 
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No.  222. 

SEPTEMBER  28th,  J854:  Mornino. 

Lat.  34°  40'  N.:  Lon.  138°  58'  E. 

Sun  rose  bh.  bTm. 

C Midnight,  I 

Stronger  Light  at<  2h.  Om.  > Diffuse  2A.  Om.  and  4A.  Om. 

(40  ) 

Sun’s  Lon.  185°  1'. 

A clear,  brilliant  nigbt.  Had  an  observation  at  midnight,  and  gave  particular  attention  to  it  with  reference  to 
the  change  in  the  direction  of  boundaries  between  11  and  12  and  at  4 o’clock.  The  result  is  in  the  chart.  The  Light, 
at  midnight,  was  dim,  hut  very  distinct.  Observed  also  particularly  with  regard  to  the  upper  end  of  both  Diffuse 
and  Stronger  Lights  at  the  different  hours.  At  2'',  could  make  out  the  termination  of  the  Stronger  Light ; the 
Stronger  Light  at  4"  was  far  brightest  below  the  zigzag.*  The  sky  was  remarkably  brilliant. 

At  4''  the  fowls  on  board  began  to  crow,  deceived,  probably,  by  the  brilliancy  of  the  Zodiacal  Light,  though  it 
was  yet  three-quarters  of  an  hour  short  of  dawn. 


By  inadvertence,  this  was  neglected  in  this  engraved  chart.  The  upper  end  of  che  zigzag  was  at  Ion.  110°. 
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No.  223. 

SEPTEMBER  30th,  18.54 : Morking. 

Lat.  34°  40'  N.:  Lon.  138°  58'  E. 

Sun  rose  bh.  him. 

Stronger  and  Diffuse  Light  at  3A.  20ot.  and  4 A.  20m. 

Sun’s  Lon.  186°  59'. 

Clouds  yesterday  morning.  Clouds  also  last  night,  and  until  S’*  lO"*  this  morning,  when  the  sky  became  clear, 
and  good  for  observation.  But  still  the  Zodiacal  Light  this  morning,  from  some  unobservable  cause,  was  not  as 
bright  as  I should  have  expected.  Got  boundaries  as  in  the  chart. 
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No.  224. 

OCTOBER  11th  1854:  Evemrg. 

Lat.  at  "ih.,  35°  24'  N. : Lon.  165°  16'  E. 

Sun  set  5A.  27m. 

Stronger  Light  at  Ih.  12m.  and  7/(.  37m. : DifiFuse  7A.  2^m. 

Zenith  point  at  7A.,  Lat.  53°  25'  N. : Lon.  3)9°. 

Clouds  ever  since  last  date  (September  30th),  until  this  evening,  when,  soon  after  sunset,  the  sky  became  quite 
clear  and  remarkably  good  for  observations;  the  western  horizon  being  particularly  free  from  haziness  down  to  the 
water’s  edge.  I was  glad  of  this,  as  I wished  much  to  have  an  evening  observation  at  this  time  under  favorable  cir- 
cumstances, and  they  were  now  as  good  as  could  possibly  be.  Sky  quite  clear  and  brilliant,  and  the  horizon  open 
and  clear.  The  results  were  intei»esting. 

I watched  carefully  from  the  beginning.  After  the  sun  had  set,  its  light  lingered  above  it  for  some  time,  equally 
on  each  side.  This  was  evidently  atmospherical  light.  Then  the  light  appeared  gradually  and  imperceptibly  to 
slide  to  the  southward  ; and,  as  the  darkness  increased,  at  6*'  55"',  a white  light,  very  decided,  showed  itself  within 
the  dotted  boundary  a a.  This  light  was  strong  to  the  horizon,  and  was  different  from  any  thing  seen  beyond  it  on 
the  north  or  south  ; although,  northwardly,  a whitish  light  continued  on  near  the  horizon.  By  7''  12“  the  darkness 
had  become  complete,  and  the  light  had  now  changed.  I could  make  out  the  boundaries  h b b b ] I thought  them 
pretty  distinct,  the  horizon  being  still  remarkably  clear.  At  7''  20”,  the  light  bounded  by  a a had  widened,  and  had 
become  the  Diffuse  Light,  with  boundaries  (c)  as  in  the  chart.  (In  making  out  the  extreme  end  of  this,  I found 
Jupiter’s  light  troublesome,  but  believe  I have  got  the  true  boundaries,  notwithstanding.)  At  7''  37”,  I was  con- 
firmed in  my  belief  that  I had,  at  7*'  12”,  got  the  boundaries  of  the  Stronger  Light,  by  finding  that  the  upper 
boundary  had  now  slid  up  to  d d,  changing  its  direction  in  consequence  of  the  change  of  angle  in  the  horizon.  I 
could  see  it  also  extending  across  the  clear  interval  in  the  Milky  Way.  At -7"  42”,  Diffuse  Light  on  left  of  Milky 
Way  now  quite  decided  ; boundaries  as  before.  At  8 o’clock  the  Light  could  be  seen,  but  was  too  dim  to  give  bound- 
aries. 
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No.  225. 

OCTOBER  12th,  1654:  Evf.NiNO. 

Laf.  at  7A.,  35°  33'  N.:  Lon.  169“  18'  E. 

Sun  set  at  bh.  26m . 

Stronger  Light  at  Th.  3()m. : Diffuse  7h.  20m.  and  7h.  40m. 

Zenith  point  at  7h.  3()m. : Lat.  50°  8'  N. ; Lon.  330°  30'. 

This  evening  was  not  so  favorable  as  the  last.  There  was  a permanent  stratum  of  clouds  near  the  horizon,  with 
passing  cirri  higher  up.  By  watching  carefully,  I was  able,  however,  between  the  clouds,  to  catch  boundaries,  and 
to  complete  them  as  in  the  chart.  The  boundary  of  the  Stronger  Light  cannot  be  fully  depended  on',  as  it  is  at  best 
badly  marked,  and  requires  more  deliberate  observation  than  I was  able  to  give  it,  in  order  to  be  entirely  reliable. 
It  is  here  offered  as  it  seemed  to  me  to  be.  When  Jupiter  was  obscured  by  small  clouds,  the  Diffuse,  on  the  left  of 
the  Milky  Way,  was  very  perceptible. 
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No.  226. 

OCTOBER  14th,  1854:  Etexixg. 

Lat.  at  7/i.  IStk.,  33°  46'  N. : Lon.  175°  52'  E. 

Sun  set  at  5/).  24m. 

Stronger  Light  at  7A.  15m.:  Diffuse  7/(.  15m.  and  7A.  45m. 

Zenith  point  at  7A.  15m.;  Lat.  413°  10'  N. : Lon.  327°  30':  At  7A.  45m.:  L .t46°  3',/  N. : Lon.  336°. 

Clouds  last  evening;  also  this  evening  until  7’’  IS"",  when  I had  an  observation:  sky  good.  There  was  a 
brightness,  of  uncertain  character,  below  the  line  b h.  The  line  given  as  for  Stronger  Light,  at  7*'  IS"",  was 
so  imperfectly  marked  in  the  sky,  that  I hesitated  about  drawing  it.  There  is  evidently  a streak  of  unusual 
brightness  between  this  line  and  Antares,  stretching  in  the  usual  course  of  the  Stronger  Light,  and  crossing 
the  blank  space  in  the  Milky  Way  ; but  its  upper  boundary  is  badly  marked,  and  its  lower  one  is  now  usually 
hidden  by  clouds,  or  blotted,  out  by  haziness  on  the  horizon. 
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Ko.  227. 

OCTOBER  16th,  1854;  ErENtNO. 

Lat.  at  Ih.,  33°  16'  N.:  Lon.  178°  21'  W 
Sun  set  hh,  22|n?. 
i 6h,  50m.  1 

Stronger  Light  at  < 7 0 > Diffuse  7/i.  Om.  and  7A,  40m. 

( 7 40  ) 

Clouds  last  evening.  The  sky  this  evening  very  favorable  for  observations,  and  I had  one  at  6’’  50"'.  Thought 
I could  still  see  the  upper  boundary  of  the  Stronger  Light,  and  that  I could  discern  the  lower  edge  of  the 
same  at  Antares  ; but  for  the  latter  there  was  not  sufficient  space  between  the  Milky  Way  and  the  horizon  to 
give  me  the  direction.  The  whitish  light  along  the  horizon  still  continues  ; and  I have  given  its  boundaries 
6 b up  to  7''  40"",  at  which  time  it  was  merging  itself  into  the  Diffuse  Light,  and  its  limits  were  becoming 
badly  defined.  Soon  after,  the  whole  Zodiacal  Light  was  so  dimly  marked  that  I ceased  to  make  observations. 
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No.  228. 

DUPLICATE*  OCTOBER  16th,  1854:  Morning. 

Lat.  at  1/i.,  33°  16'  N. : Lon.  177°  28'  W. 

Sun  rose  at  6A.  10m. 

Stronger  and  Diffuse  Light  at  O/i.  30m.  and  l/i.  Om. 

Sun’s  Lon.  202°  48'. 

Clouds  and  the  moon  in  the  morning,  since  September  30th.  Was  on  deck  at  11''  SO™,  but  clouds  were  in  the  way. 
About  15'”  after  midnight  the  sky  became  clear,  and  was  very  bright  and  I'avorable;  clear  down  to  the  liocizon.  The 
Zodiacal  Light  could  then  be  perceived,  but  it  was  very  dim — only  a faint  tinging  of  the  sky.  Tlie  boundaries  of 
the  Uilfuse  Light  were  better  marked  tban  those  of  the  Stronger  Light.  By  1 o'clock  the  latter  were  more  decid  d, 
and  were  quite  leliable.  I could  get  no  reliable  boundaries  above  the  Milky  Way.  'I'he  m )on,  now  a[)[)roachiiig  the 
horizon,  began  soon  after  to  give  additional  l)rightness  within  the  limits  marked  as  those  of  the  Stronger  Light. 
The  moon  showed  itself  on  the  horizon  at  1''  8”'. 

* I liiivf*  culled  this  “ Dvplira'e.  lieeuiise,  altliiiiigh  this  is  pinpeily  Tuesday,  17rli,we  dn)|)  a d.ay,  an  1 ctill  ir,  Woh'Iiih  \Gllt,  as  yesterilny,  in  ludt'r  tu 

have  uiiv  icckuuiiig  tin  aiii'iiig  at  luuiic,  as  wd  ^ll!lll  iiud  it  iheic.  li  i.s  cuslomaiy  with  our  shi|)s,  when  circuinua' igaiiiit!  Oie  ahdte.  thus  to  reciily  their  time 
on  crossing  the  ISUlh  degree  of  longitude  tVom  Gieeiiwich,  by  dii'iiping  a dt-y  (culling  two  days  one),  it'g'dng  eastward,  anti  by  adding  a day,  il  in  the  opposite 
diieciion. 
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No.  229. 

DUPLICATE  OCTOBER  Ifith,  1F54;  Evenixo. 

Lht.  at  33°  01'  N.:  Lon.  174°  49'  \V. 

Sun  set  at  hh,  Sim. 

Stronger  and  Diffuse  Light  at  7h.  and  ~h.  3!)»n. 

Sky  perfectly  clear,  and  very  brilliant.  I noticed  that  at  7'’  10"’  the  adjunct  light  under  h h bad  the  same  warm 
tint  that  the  Zodiacal  Light  has — different  from  horizon  or  Milky-Way  Light.  At  7'’  SO"",  the  upper  line  of  the 
Stronger  Light  had  evidently  tilted  up  considerably,  a-s  given  in  the  chart ; the  lower  boundary  could  not  be  made 
out  at  this  time ; also  the  boundary  b h had  become  less  marked  than  before,  this  latter  now  becoming  merged  in  the 
Diffuse  Light.  At  8’’  30'”  the  boundaries  of  the  Diffuse  Light  were  about  the  same  as  at  the  last  observation. 
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No.  230.  : 

OCTOBER  17th,  1854;  Evkniko.  * ; 

Lat.  at  7h.,  31°  52'  N. : Lon.  171°  28'  W. 

Sun  set  at  5/«.  22m,  \ 

Stronger  Light  at  C/i,  55m,  and  7/j,  8m, ! Diffuse  at  7h.  10m, 

Sky  very  briglit.  Going  on  deck  at  O'*  45”^,  I was  struck  witk  a remarkably  bright  appearance  under  the  line  a a. 

It  was  rather  late  for  twilight,  but  may  have  been  such  light ; hut  it  was  remarkably  bright — as  much  so  as  the 
Strongest  Zodiacal  Light  ever  is  ; and  it  had  the  warm  tinge  of  the  Zodiacal  Light,  At  6’’  50”,  it  had  ascended  to  the 
dotted  line  h b,  and  was  extremely  bright.  Watching  it,  I thought  it  had  pulsations  in  intensity.  At  6*'  55”  it  had  [ 
died  away  considerably  in  strength,  and  had  ascended  to  c c ; 6'’  57"',  at  c c,  and  its  intensity  as  on  previous  nights  ; fl 
6"  58'",  at  c c,  and  brightness  greatly  increased  ; 7'“  I”,  c c,  and  dim  again  ; 7“'  S'",  do,,  and  very  dim.  After  this, 
constant  as  at  7’’  S'",  At  7''  30'",  clouds  had  overspread  the  sky,  and  I could  get  no  further  observations.  Jupiter 
makes  usele-ss  any  attempt  at  observations  for  the  Stronger  Light  across  the  further  side  of  the  Milky  Way, 
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No.  231. 

OCTOBER  18th,  1854:  Evening, 

Lat.  at  Ih.,  30°  4 1'  N. : Lon.  167°  45'  W. 

Sun  set  at  5A.  22m. 

Stronger  Light  at  6A.  50w. : Diffuse  at  6A.  bZm. 

Clouds  till  G**  45“^  when  the  western  sky  became  clear  and  very  brilliant,  except  along  the  horizon.  Had  an  obser- 
vation about  6''  50”.  Soon  after  this,  clouds  overspread  the  sky  ; they  continued  till  morning. 
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No.  232. 

OCTOBER  20th,  1854  : Morning. 

Lat.  at  4/i.,  28°  5'  N. ; Lon.  164°  24'  \V. 

Sun  rose  at  6A.  Im. 

Stronger  Light  at  4A.  15m.  and  4A.  45m. : Diffuse  at  4A.  15m. 

Clouds  in  the  morning  ever  since  my  last  morning  observation  (16th).  Clouds  also  last  evening.  They  con- 
tinued until  4**  this  a.  m.,  when  the  sky  became  beautifully  clear  and  very  brilliant.  As  usual,  a far  brighter  spot 
towards  the  horizon,  both  at  IS”  and  4'’  25”,  its  upper  boundary  being  the  zigzag  line.  Dawn  at  4"  50”. 
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No.  233. 


OCTOBER  2Ist,  1854:  Mornivo. 

Lat.  at  4/i.,  25^  58' N ^Lon.  161°  58' W, 
Sun  I’ose  6/i.  Im. 

Stronger  Light  at  4A.,  &c. : DifTuso  at  Ah,  JOm. 


Clouds  last  evening,  and  also  this  morning,  till  towards  4'*,  when  the  sky  became  clear  and  was  very  brilliant. 
When  I went  on  deck,  I was  struck  with  the  great  brightness  of  the  Zodiacal  Light.  I then  had  to  change  my 
place  from  the  poop-deck  to  the  port-guard  ; and  though  the  time  occupied  by  this  was  not  more  than  two  minutes, 
I thought  the  brightness  had  very  materially  decreased.  I watched,  from  that  on,  very  carefully,  to  see  whether 
this  was  only  a fancy,  (though  at  that  first  observation  I had  not  had  any  thought  about  pulsations,)  or  whether 
there  were  really  pulsations.  Sometimes  I thought  there  were,  and  I made  the  following  records  ; but  I do  not 
offer  them  as  reliable,  it  being  exceedingly  difficult  to  determine  whether  these  apparent  changes  were  true  or  not; 
and  I had  no  one  near,  with  whose  judgment  I could  compare  my  own. 


h.  m. 

At  3 52,  very  dim,  and  at  a. 

3 58,  brightening. 

3 59,  much  brighter,  and  at  h. 

* 

4 4,  very  bright,  and  at  h. 


li.  m. 

>K  * 

4 14|,  very  bright,  and  at  h. 

4 15,  greatly  dimmed,  and  at  a. 

■if.  if.  if.  i(. 

4 24,  extremely  bright. 


The  asterisks  mean  intervals  when,  although  I thought  it  possible  there  were  changes,  I felt  too  uncertain  to 
make  any  record  of  them. 

From  the  zigzag  line  down,  the  Light  was  much  stronger  than  above,  especially  as  dawn  approached.  The 
Stronger  Light,  all  the  while,  was  so  bright  as  to  produce  quite  a decided  di.scoloration  of  the  smooth  sea,  as  the 
Light  was  reflected  from  it. 
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No.  234. 

OCTOBER  21st,'  1854:  Evbnino. 

Lat.  at  7h.,  24°  49'  N. : Lon.  160°  41'  W. 

•Sun  set  5A.  24m. 

Stronger  and  Diffuse  Light  at  6h.  50m. 

Sky  very  bright.  The  ecliptic  has  now  been  lifted  up  so  much  by  our  getting  further  south,  that  I was  able,  this 
evening,  to  get  the  lower  boundary  of  the  Stronger  Light.  This  Light  seems,  also,  now  to  project  beyond  the  Milky 
Way  on  the  left;  but  the  efifalgence  of  Jupiter  prevents  my  getting  its  boundaries  correctly.  Clouds,  after  T 
o’clock,  prevented  further  observations. 
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No.  235. 

OCTOBER  23d,  1854  : Etesino. 

Lat.  21°  18'  N.:  Lon.  157°  55'  W. 

Sun  set  5/(, 

Stronger  and  Diffuse  Light  at  7 and  8 o’clock. 

(22cl  was  Sunday.)  Clouds  this  morning.  Sky,  in  the  evening,  clear  and  bright.  Moon  till  about  7 o’clock,  when 
I got  observations;  got  boundaries  above  or  on  the  left  of  the  Milky  Way,  which  I think  may  be  reliable,  though 
Jupiter  cast  a strong  light  about  that  portion  of  the  sky. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  2H6. 

OCTOBER  25th,  1854:  Mor.mno, 

Lat.  21°  18' N.:  Lon.  157°  5.5' W, 

Sun  rose  at  6A.  Gm. 

Stronger  Light  at  2A.  45m.  and  4/i, : Diffuse  at  4 o’clock. 

Sky  cloudy  yesterday  morning ; moon  now  in  the  evening.  This  a.  m.  was  on  deck  at  1’’  30”";  hut  there  was  no 
certainty  of  Zodiacal  Light.  Out  again  at  2''  dS"";  sky  very  brilliant ; but  there  has  been  a great  falling  off  in  the 
brightness  of  the  early  Zodiacal  Light;  got  boundaries  at  that  hour,  but  the  Light  was  dim,  At  4'',  however,  it 
was  very  bright — remarkably  so. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  237. 

OCTOBER  SOth,  1854:  Morning. 

Lat.  21°  18'  N. : Lon.  1.57°  55'  W. 

Sun  rose  6A.  6m. 

Scronger  Light  at  2^.  and  3^.  45m. : Diffuse  3h.  45m. 

Clouds  in  the  morning  since  last  date.  Moon  in  the  evening.  This  morning  the  sky  was  very  clear  and  bright, 
and  I had  good  observations.  At  2''  the  Light  was  dim,  though  quite  distinct ; at  my  last  observation,  it  was  very 
bright. 
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No.  238. 

NOVEMBER  Ist,  1854:  Mormno. 

Lat.  21°  18'  N. : Lon.  157°  55'  W. 

Sun  rose  at  Gk.  7m. 

Stronger  and  Diffuse  Light  at  3A.  15n2.  and  4A.  ]Gm. 

Clouds  yesterday  morning.  Went  out  this  a.  m.  at  3’’,  and  found  the  Zodiacal  Light  distinct,  though  dim  ; the 
sky  not  at  its  brightest.  Was  able,  however,  to  get  boundaries.  Out  again  at  4’’  IS"",  and  found  that  the  Light  had 
evidently  slid  over  to  the  right  very  considerably.  (See  the  chart.)  The  bounds  of  Diffuse  Light  rather  difficult  to 
make  out.  The  Stronger  Light  much  the  brightest  below  the  zigzag  line. 
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No.  239. 

NOVEMBER  11th,  1854:  Evening. 

Lat.  at  7A.  20m.,  23°  52'  N. ; Lon.  152°  34'  W. 

Sun  set  at  bh.  12m. 

Stronger  Light  at  7A.  15m.  and  7h,  35m, : Diffuse  at  7 o’clock. 

Clouds  or  tlie  moon  since  my  last  entry  (November  1st).  Had  an  observation  this  evening  at  7''  15™,  but  it  wa.s 
unsatisfactory  ; rendered  so  by  flying  clouds,  and  by  the  presence  of  Jupiter  at  the  upper  end  of  the  Zodiacal  Light. 
This  Light,  however,  was  strong  enough,  at  its  lower  end,  to  be  distinctly  seen  crossing  the  Milky  Way.  At  7''  35™ 
the  observation  was  more  satisfactory,  the  clouds  having  disappeare'd,  and  the  sky  being  very  clear  and  bright.  I 
think  the  outlines  of  the  Stronger  Light,  at  this  hour,  may  be  considered  reliable  ; but  I cannot  speak  positively 
about  those  for  the  Diffuse  Light ; this  latter  being  imperfectly  marked  in  the  sky. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  240. 

NOVEMBER  13th,  1851:  Evekinc, 

Lat.  at  7A.,  26°  31'  N. : Lon.  147°  27'  W, 

Sun  set  at  5/i. 

Stronger  and  Diffuse  Light  at  7 o’clock. 

The  12th  was  cloudy.  Sky,  this  evening,  clear  and  bright,  except  some  flitting  clouds  towards  the  horizon.  The 
observations  were,  however,  unsatisfactory.  Jupiter  above,  and  the  Milky  Way  below,  interfered. 
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No.  241. 

NOVEMBER  20th,  1854  : Mornmno. 

Lat.  at5A,,  36°  17' N.:  Lon.  126°  51'  W. 

Sun  rose  at  6h.  46m. 

Stronger  Light  at  4 and  5 o’clock : Diffuse  at  5 o’clock. 

Clouds  since  last  observation  (13tli)  till  yesterday,  which  was  Sunday.  Was  on  deck  this  a.  m.  at  4 o’clock,  hut 
found  the  sky  not  very  favorable  ; some  clouds  in  the  east,  and  a slight  haziness.  The  Zodiacal  Light  was  dim,  but 
I was  able,  still,  to  have  a pretty  reliable  observation.  At  5”  thesk}^  was  very  bright  and  clear,  and  the  Light  very 
brilliant,  especially  up  as  high  as  the  zigzag  line  x.  The  Diffuse  Light  was  so  badly  defined  at  its  upper  end,  that 
I was  not  able  to  carry  its  boundaries  higher  than  as  in  the  chart. 
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No.  242. 

NOVEMBER  20th,  1854:  EvKinNo, 

Lat.  at  7A.,  3G°  54'  N. : Lon.  125°  W, 

Sun  set  at  4A.  42m. 

Stronger  and  Diffuse  Light  at  6h.  30m.  and  7h.  30m. 

Sky  very  clear  and  bright.  The  Zodiacal  Light  quite  distinct  at  6''  30”",  and  the  Diflfuse  Light  also  very  well 
defined.  Jupiter  is  still  troublesome,  but  not  so  much  so  as  formerly. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  243. 

NOVEMBER  2l6t,  1854;  Mornixo. 

Lat.  at  Ah.,  37°  16'  N. : Lon.  123°  33'  W. 

Sun  rose  at  6h.  50m. 

Stronger  and  Diffuse  Light  at  4h,  15m.  and  5/i.  15m. 

A very  beautiful  and  clear  morning.  The  Zodiacal  Light  very  well  defined  at  4''  15"",  and  very  bright  and 
strongly  marked  at  5'‘  IS”  ; brightest  u]!  to  the  zigzag.  I was  desirous  of  watching  for  pulsations  ; but  I am  quite 
an  invalid  now,  and  was  fearful  of  trusting  myself  too  long  in  the  cold  morning  air  and  the  heavy  dew  then  falling. 
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No.  244. 

NOVEMBER  22d,  1854:  Evening. 

Lat.  37°  48'  N. : Lon.  122°  21'  W. 
Sun  set  at  \h.  4''tn. 

Stronger  auJ  Diffuse  Light  at  6A.  50m. 


Heavy  fog  last  evening.  The  moon,  this  evening,  did  not  set  till  about  6’’  oO'”,  when  I was  able  to  have  a tolerably 
satisfactory  observation.  A fog  then  rising  rapidly,  an  I obscuring  the  western  sky,  was  somewhat  of  a diawback, 
inasmuch  as  I had  to  take  the  outlines  hurriedly  before  it  reached  us  ; but  I believe  they  may  be  relied  on.  The 
fog  prevented  any  thing  further  through  the  night. 
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No.  245. 

NOVEMBER  25th,  1854:  Morning. 

Lat.  33°  2'  N. : Lon.  122°  7'  W. 

Sun  rose  at  Qk- 

Stronger  anil  Diffuse  Light  at  4/i.  15™.  and  5/i.  15™. 

Fog  since  last  date  in  the  morning.  Moon  in  the  evening.  This  a.  m.  sky  not  very  bright:  the  Zodiacal  Light, 
however,  giving  very  good  outlines.  At  5'’  15"’  it  was  somewhat  dull ; brightest  up  to  the  zigzag. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT 


492 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  246. 

NOVEMBER  27th,  18.'i4:  Morsino. 

Lat.  38°  'J  N. ; Lon.  122°  7'  W. 

Sun  rose  at  Qh.  58ni. 

Stronger  and  Diffuse  Light  at  4A.  ibm.  and  5h.  15m. 

(Yesterday  was  Sunday.)  The  sky,  at  this  place  [Benicia,  California],  is  perfect;  a clear  deep  blue  during  the 
day,  and  stars  brilliant  at  night.  The  Zodiacal  Light,  at  4''  15"',  was  not  bright,  but  had  its  outlines  very  well 
defined.  At  S’*  15'",  very  bright.  At  that  hour  I could  not  get  the  upper  limit  of  the  DilFuse  Light,  which  was  also 
not  very  distinct  at  4''  15"’.  I looked  to  see  whether  there  were  pulsations  at  5''  Ih"*,  the  circumstances  being  so  favor- 
able for  observing  them,  if  there  were  any  ; but  none  could  be  perceived. 
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No.  24 Y. 

NOVEMBER  28th,  1854:  Mcr.mng. 

Lat.  38°  2'  N. ; Lod.  122°  7'  W. 

Sun  rose  6/;.  59?)i. 

Stronger  and  Diffuse  Light  at  3 and  5 o’clock. 

Sky  very  brilliant.  Rose  at  3''^  and  found  tlie  Zodiacal  Light,  tliongli  dim,  yet  quite  distinct.  The  outlines  were 
not  very  well  marked  ; hut  I was  still  able  to  get  them  reliably.  At  5’’  the  Light  was  very  bright,  especially  up  to 
the  zigzag  ; but  I was  not  able  to  see  any  pulsations.  The  morning  was  remarkably  favorable  for  observations. 
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No.  248. 

NOVEMBER  29th,  1854:  Morning, 

Lat.  38°  2'  N. : Lon.  122°  7'  W. 

Sun  rose  at  7A. 

Stronger  Light  at  2h.  and  4h.  30m. : Diffuse  at  4h.  30m. 

Moon  set  a few  minutes  before  2 o’clock.  At  2''  went  on  deck,  and  found  the  Zodiacal  Light  distinctly  marked  in 
the  sky,  though  it  was  difficult  to  get  its  outlines.  Blowing  violently  ; hut  sky  perfectly  clear  and  brilliant.  At 
S'*  SC"  again  on  deck,  hut  found  the  sky  clouded  over.  At  d*"  30“  it  had  cleared  off  again,  excejit  towards  the  horizon, 
and  I was  able  to  get  reliable  boundaries,  except  for  the  upper  end  of  the  Diffuse  Light.  The  upper  end  of  the 
Stronger  is  also  now  badly  defined. 
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No.  249, 

DECEMBER  7th,  1854:  ErESiNO. 

Lat.  38°  2'  N.  i Lon.  122°  7'  W. 

Sun  set  at  4h. 

Stronger  Light  at  6A.  30m.  and  7h,  15m. : Diffuse  &h,  30m, 

Clouds  since  my  last  date  (November  29tb),  until  this  evening.  Sky,  to-night,  very  bright  and  clear,  and  I bad 
a good  observation  at  6''  30™ : not  so  good  at  7'*  15™,  as  the  moon,  then  approaching  the  horizon,  hurried  me. 
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No.  250. 

DECEMBER  8th,  1854  : Eviswwo. 

Lat.  38°  2'  N. : Lon.  122°  7'  W. 

Sun  set  at  ih.  3C?». 

Stronger  and  Diffuse  Light  at  CA.  30ot.  and  7A.  30ot. 


Sky  remarkably  clear  and  brilliant,  and  extremely  favorable  for  observations.  At  6’’  30“  the  outlines  were  all 
well  marked,  except  the  upper  end  of  the  Diffuse  Light.  At  7*'  30“  the  Stronger  Light  was  dim,  but  its  boundaries 
were  still  pretty  easily  made  out. 
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No.  251, 

DECEMBER  9th,  1854  : Evkniso. 

Lat.  38°  2'  N.  r Lon,  122°  7'  W. 

Sun  set  at  4h.  36m. 

( Gh.  30m. 

Stronger  and  Diffuse  Light  at  < 7 30 

^8  0 

Sky  brilliant.  The  outlines  of  both  Stronger  and  Diffuse  Light  were  remarkably  well  marked  at  6''  dO"" ; also,  at 
T”  30”,  very  distinct ; at  S'",  dimmed  considerably,  but  outline  still  good ; at  8'’  30”,  Light  still  distinct : boundaries 
not  easily  made  out,  but  seemingly  as  at  8 o’clock. 
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No.  262, 

DECEMBER  llth,  1854  (10th  was  Sunday) : EtfEnisCi 

Lat.  38°  2'  N. ! Lon.  122°  7'  W. 

Sun  set  at  4A.  36^m. 

Stronger  and  Diffuse  Light  at  6h.  15m.  and  7h. 

Sky  clear  and  very  brilliant.  The  Zodiacal  Light  quite  distinct  at  G’'  15"' ; stronger  at  7''  ; at  7''  dO",  strong,  and 
outlines  apparently  the  same  as  at  7*’. 
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No.  253. 

DECEMBER  12th,  18.)4;  Evekino. 

Lat.  38°  2'  N. : Lon.  122°  7'  W. 

Sun  set  at  4A.  37m. 

( 6/i.  \3m. 

Stronger  and  Diffuse  Light  at  < 7 15 

( 8 10 

Sky  clear,  and  very  fine  for  observations.  At  6''  15'",  boundaries  very  well  marked.  I was  particularly  careful 
tbis  evening  witli  reference  to  the  sliding  over  of  tbe  Stronger  Light  as  the  night  advanced.  The  sky  was  very 
favorable  for  nice  observations.  The  result  is  in  the  chart.  The  query  is:  Is  the  spreading  out  of  the  southern  or 
left  boundary  owing  to  the  Zodiacal  Light  now  crossing  the  ecliptic?  or  is  it  owing  to  the  position  at  which  we  view 
the  Light  ? The  fact  that,  as  the  night  advances,  the  southern  boundary  slides  so  as  to  approach  nearer  to  a parallel- 
ism with  the  ecliptic,  seems  to  give  an  affirmative  answer  to  the  latter  of  the  above  queries. 

At  S'*  10'",  the  Light  had  dimmed,  but  was  still  bright ; and  at  8'’  21”',  it  still  gave  well  marked  boundaries,  the 
same  as  at  8*'  10'". 
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No.  254.  ! 

DECEMBER  13th,  Evknisg. 

Lat.  37‘=  48'  N.:  Lon.  122°  21'  W. 

Sun  set  at  Ah.  38w. 
t 6A.  15m.  ) 

Stronger  Light  at  < 7 15  > Difl'use  Light  at  6A.  15m,  and  71i.  15m.  j 

< 8 0 ) ' I 

Sky  clear,  and  ver}'^  brilliant.  The  Zodiacal  Light  quite  bright  at  6''  15"’,  At  S'"  IS"*,  dim,  but  distinctly  i 
marked.  Had  some  difficulty  in  getting  outlines  at  that  houi*  but  believe  those  in  the  chart  may  be  relied  on.  The  ,i 

Diffuse  was  about  the  same  as  at  7''  15"’.  At  9'’,  the  Light  could  still  be  made  out,  and  its  upper  end  had  evidently  j] 
ascended  up  as  high  as  6 and  8 Piscium,  but  I could  not  get  reliable  boundaries.  The  night,  at  that  hour,  was  still 
very  brilliant,  and  favorable  for  observations. 
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No.  255. 

DECEMBER  15th,  1854:  EvtNiNG. 

Lat.  37°  43'  N. : Lon.  122°  21'  VV. 

Sun  set  at  4/i.  39m. 

Stronger  and  Diffuse  Light  at  9/i.  20m . 

Last  evening  too  hazy  for  reliable  results.  So,  also,  at  the  early  part  of  this  evening. 

I have  for  three  or  four  nights  jiast  noticed  what  seemed  to  be  a great  ascent  of  the  Zodiacal  Light  in  the  sky 
towards  9 o’clock ; but  the  Light  was  so  dim,  and  the  appearance  was  so  strange  and  unusual,  that  I was  unwilling 
to  make  any  record  of  it,  until  further  and  more  decisive  observations  ; so  anxious  am  I to  guard  against  optical 
illusions.  But  this  evening,  the  sky  at  9*'  being  particularly  clear  and  favorable,  this  extended  Light  was  so  decided 
that  I could  no  longer  hesitate.  To  make  the  matter  more  certain,  however,  I took  the  quartermaster  on  watch,  and, 
pointing  out  an  extent  of  one  quarter  of  the  sky  southward  of  the  Milky  Way,  asked  him  to  say  whether  he  thought 
any  one  part  was  brighter  than  the  rest.  He  replied,  “ Oh  yes,  and  I can  tell  you  at  once  where  it  is  ; for  I have  been 
observing  it  several  nights.”  He  then  gave  the  outlines  as  I have  drawn  tliem  in  the  chart  for  the  Diffuse  Light, 
except  that  he  did  not  carry  them  higher  than  71  Piscium,  near  where  I have  made  the  Stronger  Light  terminate.  I 
had  no  difficulty  in  making  out  the  boundaries  of  both  Diffuse  and  Stronger  Light. 

At  10''  30™  there  was  only  a slight  discoloration  of  the  sky  in  that  portion  of  it  lying  within  the  limits  given  at  9'' 
20"’,  and  no  reliable  boundaries  could  be  drawn. 
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No.  256. 

DECEMBER  lUtli,  1854:  Evening. 

Lat.  at  8A.,  37°  21'  N.:  Lou.  122°  45'  W. 

Suii  set  at  Ah.  AOm. 

I 6/i.  25m.  i 

Stronger  Light  at  < 7 30  >Dilluse,  6A.  25m.  and  7A.  30m. 

(90) 

Sun’s  Lon.  263°  15'. 

The  sky,  this  evening,  at  6''  25"'  clear,  but  the  stars  not  bright,  and  the  time  not  the  most  favorable  for  observa- 
tions. Had  some  difficulty  in  getting  outlines.  Dim  still  at  7*'  30'".  At  9'’,  I could  perceive  that  the  Stronger  Light 
had  shot  up,  as  noticed  for  some  evenings  jirevious  (see  last  entry);  but  I was  able  to  get  only  the  upper  boundary, 
some  clouds,  rapidly  ascending,  having  shut  out  the  lower  one. 
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No.  25Y. 

DECEMBER  16th,  1854  : Morning. 

Lat.  at  3/i.,  33°  58'  N. : Lon.  120°  26'  W. 

Sun  rose  at  7/i.  57W. 

Stronger  and  Diffuse  Light  at  2/i.  15m.  and  3/i.  30m. 

Sun’s  Lon.  266°  18'. 

Clouds  yesterday ; also  on  Sunday.  Sky  this  morning  very  clear  and  brilliant  above ; a few  clouds  near  the 
horizon.  Was  on  deck  at  2’’  10”,  and  found  the  Zodiacal  Light  very  distinct,  with  boundaries  well  defined.  At  3" 
30”  the  Light  was  not  as  strong  as  at  2’'  15”,  and  the  outlines  were  not  so  well  marked,  although  the  sky  was  as  clear 
and  the  stars  as  brilliant  as  at  the  previous  observation.  I could  not  tell  what  caused  the  diff'erence.  The  Diffuse 
was  seemingly  as  at  2’’  15”  : its  upper  end  at  neither  time  clearly  defined. 
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No.  258. 

DECEMBER  18th,  1854  : Evening. 

Lat.  at  8A,,  31°  43'  N. : Lon.  120°  3'  W. 

Sun  set,  Ah.  55m. 

Stronger  Light  j Diffuse,  7/i.  45ot.  and  Sh.  30ot. 

Cloudy  till  near  7'’  45"“,  when  the  sky  became  favorable  for  observations.  I thought,  this  evening,  that  there  were 
probably  pulsations  ; and  for  a while  made  record  of  what  seemed  to  he  such  : hut  all  was  so  uncertain,  that  I feel 
unwilling  to  copy  them,  hut  concluded  to  wait  for  further  observations.  They  seemed  to  have  a and  h for  their 
boundaries;  and  finally,  at  S'"  7"“,  the  Light  seemed  to  remain  permanently  at  c — its  boundaries  permanent,  but 
pulsations  in  intensity  still  continuing.  At  S’"  30”  it  was  still  distinct,  though  dimmed  considerably. 
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No.  259. 

DECEMBER  I9th,  1654. : Morning. 

Lat.  at  4A.,  31°  2'  N. : Lon.  1 !9°  23'  W. 

Sun  rose  at  6^.  57to. 

C 2A.  Om. 

Stronger  and  Diffuse  Light-?  3 30 
^50 

Sun’s  Lon.  267°  19'. 

Sky,  all  morning,  remarkably  fine  for  observations.  Was  on  deck  at  half  an  hour  after  midnight,  and  found  the 
eastern  Zodiacal  Light  distinctly  and  unmistakably  marked  in  the  sky,  though  faint,  and  it  was  somewhat  difficult  to 
get  outlines.  Thought  also  that,  at  that  hour,  I could  trace  a remnant  of  the  same  Light  in  the  western  sky  ; but 
it  was  not  decided,  and  gave  no  reliable  boundaries.  At  2''  the  eastern  Zodiacal  Light  was  bright,  and  at  3’’  30™  quite 
so.  At  S'*  it  was  as  brilliant  as  I have  ever  seen  it,  and  was  especially  so  within  the  zigzag,  where  this  effulgent 
Light  had  more  of  a cone  shape  than  I ever  saw  it  have  before. 
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No.  260. 

DECEMBER  I9th,  1854:  Evemino, 

Lit.  at  8A.,  29°  39'  N. : Lia.  117°  20'  W. 

SuQ  set  5h.  Om. 

Stronger  Light,  ^ g^‘  ’ | Diffuse,  6h.  30m.  and  7h.  30m. 


Sky  very  fine  for  observations.  At  6’'  30'"  the  Zodiacal  Light  quite  bright,  but  with  no  apparent  pulsations,  though 
I watched  carefully  to  see  whether  there  were  any.  At  Y''  30""  took  boundaries  again,  marked  b b,  and  then  thought, 
hut  not  confidently,  that  there  were  such  changes,  I made  the  following  record  : 


h.  m. 

At  Y 31,  at  a,  and  dim. 

Y 32,  brightening. 

Y 33d,  tolerably  bright,  and  at  b. 

Y 34d  bright. 

Y 38,  no  change. 

Y 38^,  very  bright. 

* * *,  dimmed  apparently  ? 


h.  m. 

At  Y 42,  very  bright. 

Y 44,  dimmed  somewhat. 

Y 45,  bright. 

Y 46,  very  bright. 

Y 48,  at  c. 

Y 54,  seems  to  be  permanent  in  brightness,  and  at  c, 


The  asterisks  mean  an  interval  when  no  particular  record  was  made. 

I give  this,  however,  with  hesitation  ; for  the  changes,  if  there  were  such,  were  very  slight ; and  I often  suspected 
that  what  I took  to  be  such,  are  only  the  consequence  of  very  intense  watching  and  the  imagination,  or  a change  in 
looking  from  the  darkened  part  of  the  sky  back  to  the  Zodiacal  Light.  At  other  times  I was  more  certain. 

At  8'’  45"'  the  Light  was  at  d ; was  dim,  but  still  very  distinct  and  well  marked.  The  sky  very  clear  and  brilliant 
this  evening. 
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No.  261. 

DECEMBER  20th,  1854 ; Morning. 

Lat.  at  3A.  30m.,  28°  50'  N. : Lon.  116°  43'  W. 

Sun  rose  6h.  54m. 

Stronger  and  Diffuse  Light,  3^.  30m. 

Sun’s  Ion.  268°  20'. 

Worn  out  by  the  watchings  of  the  previous  nights,  I did  not  have  myself  waked  this  a.  m.  till  S'*  30'”,  when  I 
found  the  sky  not  favorable  for  observations  ; but  I was  able  to  get  outlines,  as  in  the  chart.  Clouds  prevented  my 
getting  the  lower  boundary  of  the  Diffuse  Light. 

At  5'“  was  out  again,  but  the  sky  was  now  so  dimmed  by  clouds  that  I could  get  no  reliable  boundaries. 
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_No.  262. 

DECEMBER  20th,  1854  : Evening. 

Lat.  at  8A.,  26°  51'  N. : Lon.  1 15°  27'  W, 

Run  set  at  5A.  7m. 

C Gh.  30m.  1 , 

Stronger  Light  at  ^ 7 30  > Diffuse,  6A.  30m.  and  7 A.  30m. 

( and  midnight.  ) 

Sun’s  Ion.  268°  20':  Zenith  point  at  midnight,  Lat.  4°  45'  N. ; Lon.  89°. 

At  G''  SO"*  the  Zodiacal  Light  was  very  strong,  hut  I could  see  no  pulsations,  though  the  night  was  favorable  for 
observations.  Watched  from  L'  20"'  to  7'’  dS""  for  pulsations,  and  thought,  at  times,  that  there  were  such  changes ; 
but  all  Avas  so  uncertain,  that  I feel  unwilling  to  make  further  records  of  them.  At  T""  45'"  the  Light  was  still  bright 
and  strong.  Went  out  again  at  9 o’clock,  but  found  the  sky  all  clouded  over. 

Was  on  deck  again  at  midnight,  and  found  the  Zodiacal  Light  simultaneously  in  the  E.  and  W.  In  both  directions 
I thought  it  was  very  decided,  though  faint;  the  eye  easily  di,scovered  and  recognized  it,  I have  given  its  boundaries 
in  the  chart.  At  12*'  dS""  this  western  Light  was  still  distinct. 

(For  both  eastern  and  western  Light,  see  morning  chart — 21st.) 
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No.  263. 

DECEMBER  21st,  1854:  Morning. 

Lat.  at  Ah.,  25°  58'  N. ; Lon.  114°  48'  W. 

Sun  rose  at  Qh.  ATm. 

* 1 midnight.  ) 

• Stronger  Light  at<  2A.  Om.  > Diffuse  at  4 o’clock. 

(40  ) 

Sun’s  Ion.  269°  21', 

Was  on  deck  at  midniglit,  and  found  tlie  Zodiacal  Liglit  over  both  west  and  cast  horizons  distinct,  and  easily 
made  out  at  that  hour.  At  that^iour  the  ecliptic  is  now  nearly  perpendicular  to  the  horizon.  The  sky  at  12''  was 
favorable  for  observations ; but  at  2''  I had  to  contend  with  passing  clouds,  between  which,  however,  I succeeded  in 
getting  reliable  boundaries.  The  same  cause  interfered  at  3''  30”,  and  I was  not  successful  in  getting  the  full  out 
lines  till  4 o’clock.  On  deck  again  at  5'',  but  found  the  sky  so  obscured  by  clouds,  that  no  reliable  results  could  be 
procured. 

Clouds  prevented  my  bounding  the  Diffuse  Light  till  4''.  I noticed  that  the  effulgent  Light,  marked  by  the 
zigzag,  began  to  show  itself  about  4 o’clock. 
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No.  264. 

DECEMBER  23d,  1854;  Morning. 

Lat.  at  4A.,23°  16'  N. : Lon.  112°  20'  W. 

Sun  rose  at  6A.  41ot. 

Stronger  and  Diffuse  Light  at  34.  30??i.  and  bh. 

Clouds  prevented  observations  last  evening.  The  morning  sky  was  very  clear  and  brilliant,  and  I had  good 
observations.  But  the  Diffuse  Light  is  now  so  strong,  and  the  Stronger  Light  melts  so  gradually  into  it,  that  it  is 
very  dilncult  to  get  boundaries  for  the  latter.  At  the  first  observation  this  a.  m.,  I spent  half  an  hour  in  verifying 
my  boundaries;  and  I believe  those  given  may  be  relied  on.  Both  then  and  at  5'‘  I was  particularly  careful  in  my 
observations.  At  S'*  the  effulgent  Light  within  the  zigzag  lines  was  very  brilliant.  Watched  to  see  whether  there 
were  pulsations,  but  could  not  discover  any.  Could  not  get  the  upper  end  of  Diffuse  Light. 
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No.  265. 

DECEMBER  22d,  1854:  Evening. 

Lat.  at  8h.,  21°  49'  N. : Lon.  110°  39'  W. 

Sun  set  at  5A.  20m, 

Stronger  and  Diffuse  Light  at  8h.  30m. 

The  moon  did  not  set  till  about  S'*  30™,  at  which  hour  I was  able  to  get  an  observation.  The  Zodiacal  Light  was 
still  distinct,  though  dim,  and  gave  boundaries  which  I think  may  he  considered  reliable.  I was  on  deck  again 
at  midnight,  in  order  to  get  east  and  west  simultaneous  observations  ; but  there  was  such  a haziness  over  the 
horizon  as  to  defeat  all  such  efforts. 
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No.  2G6. 

DECEMBER  25th,  1854;  Morning. 

Lat.  at  4A.,  17°  21'  N. : Lon.  103°  17'  \V. 

Siin  rose  at  6/;.  32w. 
t 12A.  SOm.  1 

Stronger  Light  at<  3 0 > Diffuse  at  3A.  and  4/i.  30ni. 

( 4 30  ) 

Sun’s  Ion.  273°  26'. 

Cloudy  the  last  two  mornings.  I was  on  deck  at  12  o’clock  to-niglit,  but  was  baffled  bypassing  clouds  till  12'' 
SO"*.  The  sky  then  was  free  from  clouds,  but  was  not  at  its  brightest ; yet  I thought  there  could  be  no  doubt  of  the 
Zodiacal  Light,  at  that  hour,  at  both  western  and  eastern  horizons.  The  western  gave  me  boundaries  more  easily 
than  the  eastern,  where  I had  some  difficulty  in  getting  them  satisfactorily.  At  o''  the  sky  was  brilliant,  and  the 
Zodiacal  Light  very  bright ; but  there  was  the  same  difficulty,  as  on  the  22d,  in  getting  boundaries  of  the  Stronger 
Light,  and  from  the  same  cause.  At  4''  30™  the  Light  was  remarkably  strong  ; strongest  within  the  zigzag  lines. 
Dawn  towards  5 o’clock. 
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No.  267. 

DECEMBER  25th,  1854:  EvjtNi(.«. 

Lat.  at  Hi. , 1G°  31'  N. : Lon.  101°  25'  W. 

Sun  set  at  5/i.  30m. 

Joint,  8UU  and  muon  at  6/i.  5(lm. : Stronger  Light  at  midnight. 

Sun’s  Ion.  273°  26'. 

Joint  Sun  and  Moon  Zodiacal  Light.,  &g. — I have  been  on  the  watch,  ever  since  my  observation  of  March  6th,  for  a 
joint  sun  and  moon  Zodiacal  Light,  hut  have  not  been  successful  until  this  evening,  when  the  moon  being  in  the  right 
position,  and  the  sky  remarkably  clear  and  bright — clear  down  to  the  very  horizon — I had  a successful  and  a remark- 
ably interesting  observation.  Going  on  deck  as  soon  as  the  evening  had  sufficiently  advanced — i.  e.,  at  6'“  50'" — 1 
found  the  sky  decidedly  marked  by  a bright  streak  within  the  usual  bounds  of  the  Zodiacal  Light.  This  had  not 
the  ordinary  warm  coloring  of  the  Zodiacal  Light  ; but  was  more  like  a dim  silvery  moonlight ; but  of  the  greater 

brightness  itself,  within  these  boundaries,  there  could  be  no  doubt.  I sent  for  Dr.  , and  asked  him  to  tell  me 

whether  he  saw  any  particular  brightness  in  that  part  of  the  sky  ; which  he  did  at  once,  giving  it  the  boundaries 

that  I have  given  in  the  chart,  except  that  he  did  not  carry  it  so  far  up.  Captain  Lee  and  acting  Lieutenant  K , 

then  on  the  poop-deck,  also  made  it  out  without  any  difficulty.  This  observation  is  the  more  interesting  and 
remarkable  from  the  fact  that  the  Light,  although  deriving  its  strength,  in  a great  degree,  from  the  moon  (to  such 
a degree  as  to  make  it  surpass  the  surrounding  moonlight  itself),  did  not  stretch  up  exactly  in  the  direction  of  the 
moon,  but  kept  within  the  Zodiacal  Light  bounds,  while  the  moon  itself  was  quite  outside  of  these.  See  the  position 
of  the  moon  in  the  chart.  This  Light  continued  till  7''  48“  as  striking  as  at  the  first  sight  of  it  at  6'‘  50“.  At  8'' 
it  was  not  so  strongly  marked  ; at  that  hour,  however,  it  appeared  to  stretch  up  beyond  the  moon  ; but  of  this  last 
I am  not  certain. 

Tlie  night  being  so  fine  for  observations,  I determined  to  have  observations  of  the  simultaneous  east  and  west 
Zodiacal  Light  as  early  and  as  late  as  it  would  exhibit  itself ; to  be  made  Avith  particular  care.  The  moon, 
however,  did  not  set  till  11''  36“,  and  its  effulgence  in  the  western  sky  continued  for  some  time  after.  Immediately 
on  its  setting,  the  eastern  Zodiacal  Light  became  manifest,  quite  decidedly  showing  itself ; but  its  right-hand  or 
southern  boundary  was  so  uncertain,  that  I cannot  give  the  one  in  the  chart  as  fully  reliable.  The  western  Zodiacal 
Light,  when  the  moonlight  was  fully  gone,  showed  itself  also,  I thought  decidedly,  and  I got  its  boundaries  without 
difficulty.  But  neither  in  the  east  nor  west  was  this  Zodiacal  Light  so  satisfactory  or  strong  as  on  previous  recent 
occasions.  The  horizon,  at  midnight,  has  now  changed  considerably,  owing  to  our  rapid  progress  to  the  south,  and 
the  ecliptic  and  it  are  no  longer  perijendicular_,  as  before. 

At  1 o’clock,  in  the  west,  there  was  nothing  reliable.  In  the  east,  the  Light  had  strengthened  ; but  I had  the 
same  difficulties  about  its  boundaries  as  before. 

(The  direction  of  this  Light,  at  the  observation  of  7'‘  50“,  may  show  that  the  moon  exercised  no  sensible  attrac- 
tion in  the  substance  producing  it.) 

P.  S.  December  26,  Evening. — I looked  this  evening  to  see  whether  there  might  be  a similar  Zodiacal  Light ; butlhere 
Avas  none.  The  moon  had  doubtless  got  beyond  the  proper  position  for  such  a result. 
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No.  2G8. 


DECEMBER  2Sth,  1854:  Morning. 

Lat.  at  4A,,  15°  59'  N. : Lon.  100°  24'  W. 
Sun  rose  at  6/i.  30/n. 
f 1 1 /( . 45m.  of  25th. 

Stronger  Light  at-{  1 

14  ■ 30  ■ j 

Sun’s  Ion.  274°  27 


Diffuse  3/).  Om.  and  4/(.  3Um. 


For  a notice  of  a simultaneons  east  and  Avest  Zodiacal  Liglit  on  this  occasion,  see  evening  j’ecnrd  of  the 
25th.  As  there  stated,  I found,  when  the  moon  set  at  11''  SG",  the  eastern  Zodiacal  Light  decidedly  marked  on  the 
sky  ; its  northern  boundary  easily  made  out,  but  the  southern  one  not  to  be  procured  so  as  to  be  fully  reliable  ; hut 
I have  done  the  best  I could.  Wishing  to  make  certainty  more  certain,  that  this  loas  the  Zodiacal  Light,  I watched 
it  till  12"  30'",  and  was  again  on  deck  at  1 o’clock.'  At  the  latter  hour  it  had  increased  in  brightness,  and  had  seem- 
ingly the  same  boundaries  as  at  11"  45'"  and  at  midnight  ; but  it  presented  the  same  difficulties  about  the  southern 
boundary.  A good  exhibition  of  this  si.aiultaneous  eist  and  west  Light  seems  to  require  that  the  ecliptic 
should  be  at  right  angles  with  the  horizon  on  both  sides.  That  was  the  case  a few  nights  ago  ; but  our  rapid  move- 
ment southward  has  changed  the  angle  considerably  ; and,  to-night,  I did  not  find  the  midnight  Zodiacal  Light  as 
bright  or  well  defined  as  on  those  recent  occasions.  I was  glad,  however,  to  have  the  observation,  as  the  sky  was 
remarkably  favorable,  and,  owing  to  the  increase  of  the  moon,  I can  expect  no  more  such  for  some  time.  At  3"  and 
4"  30"',  the  Light  was  remarkably  bright:  brightest  at  4"  30'",  below  tlie  zigzag. 
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No.  269. 

DECEMBER  28th,  1854  i Morwino. 

Lat.  at  4/i.,  13“  18'N. : Lon.  94°  44'  W, 

Sun  rose  at  6h,  25ot. 

Stronger  Light  at  3h.  Om.  and  4A.  3Qm. : Diffuse  at  3 o’clock. 

Sun’s  Ion.  276°  29'. 

Clouds  yesterday  morning.  Sky  this  a.  m.,  at  3 o’clock,  very  clear  and  bright ; at  d*"  30"*  was  troubled  by  passing 
clouds,  but  still,  by  careful  watching,  I was  able  to  get  reliable  boundaries  for  the  Stronger  Light : could  not  succeed 
for  the  Diffuse  at  that  hour.  The  remarkable  sliding  over  of  the  upper  part  of  the  Stronger  Light,  which  may  be 
seen  in  all  my  recent  observations,  was  so  great  this  morning,  that  I could  not  be  satisfied  about  it  until  after  re- 
peated trials,  all  bringing  the  same  result.  I believe  that  the  boundaries  on  the  chart  may  be  considered  fully  reli- 
able, each  new  effort  to  trace  them,  by  different  stars,  having  given  me  the  same  result.  The  effulgent  Light,  very 
strong  at  d*"  30'",  is  marked  by  the  zigzag  lines.  Dawn  at  5 o’clock. 
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No.  270. 

DECEMBER  29tli,  1354  : Morning. 

Lat.  at  4A.,  ] 1°  38'  N.:  Lon.  92°  3'  W. 

Sun  rose  at  6fi.  22m. 

Stronger  and  Diffuse  Light  at  3/i.  and  4A.  307n. 

Sky  remarkably  favorable  for  observations,  both  at  S'"  and  at  d*"  30’*.  Took  great  pains  to  get  the  boundaries  cor- 
rectly, and  I believe  those  given  may  be  relied  on.  though  they  are  not  very  strongly  market  at  their  upper  end; 
and  I had  to  make  frequent  trials  before  I could  satisfy  myself  of  my  correctness.  The  upper  end  of  the  Diffuse  Light 
is  so  indistinct  that  I now  make  no  effort  at  getting  it. 
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No.  271. 

DECEMBER  30th,  1854:  Morning. 

Lat.  at  4/i.,  10°  46'  N. : Lon.  89°  31'  W. 

Sun  rose  at  6A.  22  w. 

Stronger  Light  at  Ah.  15m  : Diffuse  at  Ah.  20m. 

The  sky  was  cloudy  at  3” ; but  by  4 o’clock  it  bad  cleared  off  again,  and  was  very  favorable  for  observations.  I 
was  again  particularly  exact  in  getting  boundaries,  on  account  of  the  great  change  which  has  occurred  in  the  angle 
between  the  axis  of  the  Zodiacal  Light  and  the  ecliptic.  It  will  be  observed  from  the  chart,  that  the  latter,  in  this 
latitude,  and  at  this  time,  is  nearly  at  right  angles  with  the  horizon.  I also,  this  morning,  gave  attention  to  the 
stars  as  seen  through  the  Zodiacal  Light,  and  found,  even  to  4*'  30'",  when  the  effulgent  Light  below  the  zigzag  lines 
is  very  strong,  that  with  the  naked  eye  I could  readily  make  out  stars  of  the  6th  magnitude  within  the  effulgent 
Light  : for  instance,  the  group  of  stars  just  south  of  38  Lihrm  (shown  by  dots  at  a on  the  chart),  and  also  a single 
star  of  6th  magnitude  between  38  and  48,  and  49  of  do.  (see  dots  at  b on  the  chart)  ; also  a line  of  four  stars  below  19 
Librae,  and  ranging  with  /?  Librae  (see  dots  at  c on  the  chart)  ; the  two  northernmost  of  these  last  are  of  the 
7th  magnitude,  yet  I think  the  naked  eye  detected  them,  even  within  this  effulgent  Light ; but  the  last  are 
near  its  upper  edge.  All  this  shows  the  great  transparency  of  the  substance  giving  the  Zodiacal  Light.  At  4"  41"', 
this  effulgent  part,  which  hitherto  had  been  a warm  light  of  great  brightness,  almost  suddenly  became  a cold 
whitish  light,  at  the  same  time  sinking  down  and  spreading  at  its  base  on  either  side.  At  d*"  db"*  dawn 
fully  showed  itself. 
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No.  272. 

JANUARY  1st,  1855  (Monday):  Morbing, 

Lat.  at  Ml.  7°  27'  N. : Lon.  85'’  3'J'  W, 

Sun  rose  at  6/>.  \7in. 

Stronger  and  Diffuse  Light  at  A!i.  30m. 

The  moon  did  not  set  till  near  4''  .30'".  Went  on  deck  at  that  hour,  aul  fouu  I the  sky  very  bright  and  favorable 
for  observations.  Hal  not  much  difficulty  in  getting  boualaries,  but  wis  still  very  careful  and  exact  about 
them.  Afterwards  watched  the  davvnlight,  as  it  onamenced  at  the  horizcn  and  crept  rapidly  upward.  At  d*" 
30'"  it  may  be  said  to  have  fairly  shown  itself  in  the  sky. 
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No  2T3. 

JANUARY  5th,  1855  : Evening. 

Lat.  8°  47'  N. : Lon.  79°  31'  W. 

Sun  set  at  5^. 

Stronger  Light  at  7/i.  and  Ih.  50m. : Diflfuse  at  7 o’clock. 

Moon,  and  clouds  also,  since  my  last,  both  morning  and  evening.  This  evening  the  western  sky  was  clear 
and  favorable  for  observations.  The  Zodiacal  Light  was  quite  distinct  at  6'‘  50”,  but  did  not  give  fully  reliable 
boundaries  till  Y o’clock.  At  7'“  50”  there  was  a singular  appearance  within  the  boundaries  marked  for  that 
time.  It  was  as  if  a thin  white  gauze  had  been  drawn  along  the  sky,  quite  concealing  the  smaller  stars,  and 
yet  in  all  other  respects  like  the  Zodiacal  Light.  I thought,  at  first,  it  was  a thin  cloud  or  haziness,  and 
watched  to  see  it  change  ; but  it  was  permanent,  and,  except  its  hiding  the  stars,  was  so  much  more  like  the 
usual  Zodiacal  Light,  that  at  last  I recorded  it  as  such.  The  Light  at  7‘'  was  very  strong,  with  a more  efful- 
gent portion  below  the  zigzag  line.  Moon  rose  about  8 o’clock. 


! 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  2T4. 

JANUARY  6th,  1855;  Evening. 

, Lat.  8°  47'  N:  Lon.  79°  31'  W. 

Sun  set  at  5A.  51  Jw. 

Stronger  and  Diffuse  Light  at  7 and  8 o’clock. 

Sky  favorable,  very  bright  and  clear.  Zodiacal  Light,  at  T**,  very  brilliant.  The  effulgent  Light  within  the 
zigzag  lines  lasted  till  7'’  40” : at  S'",  a little  of  it  was  left,  but  much  dimmed.  Looked  for  pulsations,  but  could 
not  see  any.  At  S'*  it  was  difficult  to  get  the  southern  outline  of  the  Stronger  Light.  Could  not  see  any  of 
the  gauze-like  appearance  dimming  the  stars,  which  was  noticed  last  evening. 
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No.  275, 

JANUARY  8th,  1855:  Evening. 

Lat.  8°  47'N. : Lon.  79°  31'  W. 

Sun  set  at  5/i.  52to. 

Stronger  Light  at  I g^'  | Diffuse  at  7A.  15m.,  Sac- 

Sun’s  Ion.  287°  42', 


Yesterday  was  Sunday.  Clouds  in  west,  this  evening,  till  after  7'',  when  the  sky  cleared  off,  and  became  extremely 
favorable  for  observations.  It  will  be  seen  by  reference  to  the  chart,  that  the  ecliptic  is,  at  that  hour,  nearly  perpen- 
dicular to  the  horizon.  At  7'  15"  the  effulgent  Light  below  the  zigzag  was  remarkably  bright.  I took  the  boundaries 
as  in  the  chart,  but  in  fifteen  minutes  after  was  surprised  to  find  that  already  they  were  considerably  extended;  and 
I began  to  query  whether  there  were  not  pulsations.  At  7"  36"  I was  satisfied  that  there  were  ; for  the  Light  was 
now  back  at  the  first  boundary  a a,  and  had  dimmed  considerably.  My  record  from  this  was  as  follows : 


li.  m. 

“At  7 39,  brightening. 

7 42,  at  5,  and  bright ; has  brightened  most  deci- 
dedly since  7‘'  39". 

if.  ifi 

7 50,  decidedly  dimmed,  compared  with  7’’  42". 

7 52,  has  brightened  and  dimmed  again  in  the  last 
2 minutes. 


li.  m. 

At  7 54,  has  brightened  and  dimmed  once  more  since 
last, 

7 55|,  bright,  and  at  &, 

7 58^,  still  bright, 

8 o’clock,  still  so. 


At  8”  8"  still  bright,  and  its  boundaries  at  c.  A change  has  come  over  it  in  the  last  eight  or  ten  minutes.  It  has 
extended  its  boundaries  to  c c,  and  the  upper  part  has  become  decidedly  brighter  than  at  any  time  before.  In  the 
early  part  of  the  .evening,  say  at  7''  15",  the  portion  below  the  zigzag  was  extremely  bright;  while  the  upper  was 
dimmed  off,  till  it  was  very  difficult  to  make  out  its  highest  portions.  Now,  the  lower  part  is  not  strikingly  bright; 
while  the  upper  portions,  as  just  remarked,  have  increased  in  brightness,  so  that  it  is  easy  to  trace  them.  This  has 
been  since  the  pulsations  ceased.”  I neglected  to  notice  when  the  great  effulgence  below  ceased.  At  8''  30"  boundaries 
still  well  marked.  At  IC  30",  perhaps  a paleness  in  that  part  of  the  sky,  but  nothing  decisive.  In  noticing  these 
pulsations,  I was  assisted  by  one  of  the  petty  officers  of  the  ship : he  had  no  difficulty  in  observing  the  changes  of 
the  brightness. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  276. 

JANUARY  9th,  1855:  Evening. 

Lat.  8°  47'  N. : Lon.  79°  31'  W. 

Sun  set  at  bh.  Z2m. 

C 7h.  20m.  4 

Stronger  Light  at  ^ 8 0 > Diffuse  at  7^.  20m.  and  8/i,  0?n. 

( 8 10  ) 

Clouds  obscured  the  western  sky  till  7''  IS™  : I was  able,  however,  to  notice  that  the  effulgent  Light  under  the 
zigzag  showed  itself  first  at  7’’  IS”.  Got  outlines  at  7'“  20™  ; but  clouds  still  interfering,  prevented  my  having  any 
very  satisfactory  observations  about  pulsations,  though  I could  see  that  there  were  such.  My  records  say,  “ 7''  43™ 
exceeding  bright : 7''  45™  dim  : 7''  53™  very  bright : 7''  554™  has  dimmed  sensibly  : 7*'  57™  brightening  ; =k  * * g 

o’clock,  now  very  bright.  At  8'’  5™  the  increased  brightness  at  the  upper  part  almost  suddenly  commenced  ; the 
effulgence  below  the  zigzag  still  continuing,  but  not  as  bright  as  before.”  At  8'’  10™  the  southern  or  left-hand 
boundary  seemed  to  have  suddenly  extended  to  a a,  as  in  the  chart.  At  8'’  15”  the  effulgence  below  the  zigzag  was 
gone.  At  O'*  the  Zodiacal  Light  was  still  strongly  marked,  but  gave  no  reliable  boundaries  ; so  also  at  O'*  45™. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  nn. 

JANUARY  10th.  1855:  Evening. 

Lat.  8°  47'  N. : Lon.  79°  31'  W. 

Sun  set  at  bh.  53m. 

Stronger  Light  15m.,  &c.,  to  | 7^^  \Zm.  and  Sh.  Oot. 


Sky  very  brilliant,  and  everything  favorable  for  observations, 
record  : 

7t.  TO. 

* * * 

“At  7 25,  very  bright,  and  at  h. 

7 27,  dimming,  at  a. 

7 28,  dim  do. 

7 31,  brightened. 

7 32,  bright,  at  h. 

7 33,  decidedly  dimmed,  at  a. 

(The  dimming  seems  more  rapid  than  the  brightening.) 

7 35,  dim  yet,  and  at  a. 

7 36,  brightening. 

7 37,  bright,  and  at  h. 

7 38,  quite  bright,  do. 

7 40,  still  so. 

7 41,  do. 

7 42,  very  bright  now. 

7 44|,  still  bright,  and  at  h. 

7 46,  very  bright,  do. 

7 48,  dimmed  somewhat. 


Thought  I saw  pulsations,  and  made  the  following 

(There  seemed  now  to  be  slight  pulsations  in  bright- 
ness, while  the  boundary  continued  permanent  at  h.) 

h.  TO. 

At  7 50,  brightened. 

7 51,  quite  bright. 

7 54,  still  bright. 

7 57,  do. 

8 0,  considerably  dimmed. 

8 5,  brightened  once  more. 

8 6,  quite  bright. 

8 7,  the  upper  part  of  the  Zodiacal  Light  is  now  much 

brighter  than  before,  and  the  lower  part  is 
dimmed. 

8 10,  lower  part  brightened  again. 

8 12,  still  so. 

8 17  ; it  seems  to  be  permanent  as  at  last — bright  be- 
low, and  tapering  off ; brightness  very  gradual 
to  the  upper  end  ; the  boundary  as  in  the 
chart  at  8.” 


At  9 o’clock  the  Zodiacal  Light  was  still  very  distinct,  and  with  boundaries  evidently  much  extended  (so  also  last 
night) ; hut  so  dim,  that  it  was  difficult  to  get  them  reliably  : hut  I made  the  attempt. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  278. 


JANUARY  11th,  18.55:  Evening. 

Lat.  8°  47'  N. : Lon.  79°  31'  W. 

Sun  set  at  5h.  54ot. 

Stronger  Light  at  j | Diffuse  at  7h.  15m.  and  9A.  Om, 


Stars  remarkably  brilliant  in  a sky  almost  black;  night  extremely  favorable  for  observations.  At  7''  IS™  the 
effulgence  below  the  zigzag  very  strong.  Watched  for  pulsations;  sometimes  doubted  whether  there  were  any  at  all ; 
sometimes  was  certain  that  there  were.  My  notes  at  the  time  were  as  follows  : 


h.  m. 

“At  7 24,  at  &,  and  bright. 

7 26,  exceedingly  bright. 

7 28,  still  do. 

7 30^,  has  just  dimmed  decidedly,  and  at  a, 
7 32,  bright,  and  at  b. 

7 34,  very  bright. 

7 35^,  dimming. 

7 36,  evidently  dimmed. 

7 37,  quite  dim,  and  at  a. 

7 37f , brightening. 

7 39,  bright,  and  at  b. 

7 40,  quite  bright. 

7 41,  very  bright. 

7 42,  do.  and  no  mistake  about  it, 

7 43,  still  so. 

7 44,  do. 

7 45,  do. 

7 46,  do. 


h.  m. 

* * * 

At  7 49,  now  quite  bright.  There  seem  still  to  be  pul- 
sations ; but  they  are  so  badly  marked  now, 
that  I cannot  catch  their  periods. 

7 50,  very  bright.  The  effulgence  below  the  zigzag 
now  much  dimmer  than  at  first. 

7 55,  the  light  has  almost  suddenly  extended  to  c. 

7 57,  dimmed  once  more. 

7 58,  quite  dim. 

7 59,  has  brightened. 

8 0,  has  brightened  considerably. 

8 1,  quite  bright. 

8 2,  do.  do. 

8 5,  still  very  bright. 

8 7,  do.  do.,  seems  now  to  be  permanent. 

8 10,  still  the  same.” 

At  9 o'clock  Zodiacal  Light  still  well  marked,  and  gave 
reliable  boundai'ies. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  279. 

JANUARY  12th,  1855:  Evening. 

Lat.  at  8h.,  7“  7'  N. : Lon.  79°  26'  W. 

Sun  set  at  5/».  57^m. 

Stronger  Light  at  7/i.  20m  , &c. : Diffuse  7h.  30to.  and  8h.  20m. 

Sky  very  fine  for  observations.  Through  want  of  care,  I was  a little  later  on  deck  than  I ouo-ht  to  have 


been.  The  following  is  my  record  for  the  evening  ; 

h.  m. 

“At 7 25,  bright,  and  at  h. 

7  29,  dim,  and  at  a. 

7 31,  bright,  and  at  h. 

7 32,  very  bright,  do. 

7 34,  dim,  and  at  a. 

7 36,  still  so. 

7 37,  very  bright,  and  at  h. 

7 38,  still  so. 

7 38^,  dim,  decidedly,  and  at  a. 

7 41,  brightening. 

7 42,  bright. 

7 43,  still  so. 

(I  notice,  this  evening,  a decided  difference 
in  the  boundaries  on  the  right  or  north- 
ward, between  the  Light  when  bright 
and  when  dim.) 

7 44,  still  as  at  last. 

7 41^,  very  bright,  at  h. 

7 45,  do.  do. 

7 46,  dim,  and  at  a. 

7 47,  do.  do. 

7 48,  bright,  and  at  h. 

7 49J,  still  so. 

7 50,  very  bright,  do. 


h.  m. 

At  7 51,  strikingly  so,  and  at  h. 

7 53i,  \ ‘‘O' 

7 54|,  dimmed.! 

7 56^,  brightening. 

7 57|,  bright,  and  at  h. 

8 0,  the  boundaries  called  b have  been  gradually 

extending  beyond  that,  and  have  now  got 
to  c.  The  zigzag  has  also  just  now  as- 
cended from  X to  y. 

8 3,  as  at  last,  quite  bright. 

^ I Ull 

8 6,  S 

8 7,  ) there  seem  to  be  pulsations  in  brightness, 

8 9,  ) but  not  in  boundaries. 

8 10,  dimmed,  and  boundaries  not  as  distinct  as 
before. 

8 12,  same  as  last. 

8 135,  has  just  brightened  considerably. 

8 16,  still  as  at  last. 

8 20,  do.  do.  seems  to  be  permanent  at  this. 

9 0,  the  Zodiacal  Light  still  decidedly  marked  in 

the  sky,  but  gives  no  reliable  boundaries.” 


It  may  be  well  to  repeat  here,  that,  iu  these  annotations  about  fluctuations,  “do.”  means  continued  still  at  the  same  place, 
t Passed  Midshipman  B was  with  me  at  this  change,  and  remarked  upon  it  at  once,  even  before  I had  noticed  it 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  280. 

JANUARY  15th,  1855:  Evening. 

Lat.  at  8h.,  21'  N.:  Lon.  80°  37'  W. 

Sun  set  at  6/j.  9/re. 

Stronger  Light  at  7/t.  15m.  to  i)h. : Diffuse  at  7h.  30/re. 

Clouds  since  the  12th.  Sky  this  evening  not  in  the  best  condition  for  observations ; somewhat  hazy,  and 
troubled,  also,  by  passing  clouds.  I did  the  best  I could,  and  got  boundaries,  which  are  remarkable  for  their 
great  divergence  from  the  ecliptic  on  the  southern  side.  These  boundaries  were  very  carefully  taken  ; but  I do 
not  consider  them  reliable : must  wait  to  get  others  hereafter  ; still,  however,  these  outlines  appeared  to 

be  fairly  marked  in  the  sky.  The  effulgence  within  the  zigzag  was  wonderfully  great  this  evening  ; the  Diffuse 
Light  was  not  well  defined.  There  were  evidently  pulsations,  but  the  clouds  prevented  my  making  record  of 
them.  The  Light  at  9"  was  dim,  and  its  boundaries  were  very  badly  marked. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  281. 

JANUARY  17th,  1855 : Eveniro. 

Lat.  at  8h.,  2°  54'  S : Lon.  81°  53'  W. 

Sun  get  at  6k.  14m. 

Stronger  Light  at  7k.  30m.  and  8h,  10m. : Diffuse  at  7h.  30m, 

Clouds  all  last  night ; also  this  evening,  till  half-past  7,  when  I was  able  to  get  an  observation.  It  was 
ont  a very  satisfactory  one,  however,  as  there  still  were  clouds  along  the  horizon  ; and  I could  get  boundaries 
only  towards  the  upper  part  of  the  Zodiacal  Light ; and,  even  there,  the  sky  was  not  favorable,  on  account  of 
a general  dimness  or  slight  haziness.  There  seemed  to  be  pulsations,  but  the  region  of  them  was  troubled  by 
the  clouds,  and  I did  not  attempt  to  record  them.  At  S'*  10"*,  sky  still  the  same.  Soon  afterwards  it  was  quite 
clouded  over. 
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OPSKRV^TIOMS  ON  THE  ZODIACAL  LIGHT, 


No.  282. 

JANUARY  18th,  1855:  Morning. 

Lat.  at  Ah.,  3°  40'  S. : Lon.  82^  20'  W. 

Sun  rose  at  6/(.  A^n. 

Stronger  Light  at  3A.  45m.  and  4/i.  30m. : Diffuse  at  4 o’clock. 

Was  on  deck  at  3 o’clock.  The  Zodiacal  Light  was  then  very  distinct,  but  I was  prevented  from  getting 
outlines  by  passing  clouds  till  3''  45™.  After  4 o’clock,  the  sky  was  remarkably  fine  for  observations,  and  I 
continued  making  them  with  the  greatest  care.  My  notes  are  thus  : “4:''  5™,  the  Zodiacal  Light  has  just  bright- 
ened up  considerably,  more  especially  below  the  zigzag  line  ti;;  4''  20™,  now  a great  effulgence  within  the  zigzag 
X,  very  marked  in  strength  and  in  its  boundaries  ; 4''  25™,  the  whole  Zodiacal  Light  very  bright,  but  the  marked 
effulgence  within  x still  continues  ; d*"  50™,  this  extreme  effulgence  has  now  sunk  to  the  boundary  y,  and  is  very 
striking  : its  bounds  well  marked  ; 4''  54™,  the  Light  is  spreading  laterally — doubtless  the  beginning  of  dawn  ; 
d*"  56™,  dawn  has  decidedly  come.” 

At  4*‘  20™,  noticed  that  the  stars  of  the  fifth  magnitude,  about  42  in  the  left  foot  of  Ophiuchus,  also  40  of  same, 
were  very  distinct,  though  in  the  middle  of  this  effulgence. 
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No.  283. 

JANUARY  18th,  18.55:  Eteniso. 

Lat.  at  8h.,  5°  7'  S. : Lon,  82°  14'  W. 

Sun  set  at  6/t.  18w, 

Stronger  Light  at  7h.  20m.,  »&,e.,  to  9A. : Diffuse  7h.  40;n.  and  8//. 

A remarkably  fine,  clear  night,  and  everything  very  favorable  for  observations.  Began  to  record  them  at  T*  IS", 
when  the  Zodiacal  Light  was  bounded  as  in  the  chart  at  a a.  My  record  is  thus  : 


h.  m. 

“At  7 25,  boundaries  at  a,  and  bright  within  the  zigzag. 
7 26,  the  brightness  has  extended  to  the  zigzag  y ; 

boundaries  at  h. 

7  27,  at  X,  and  dim. 

7 27|,  quite  dim. 

7 29,  brightening. 

7 31,  bright,  and  bounded  by  h b. 

7 33,  still  so. 

7 33^,  very  bright. 

7 34^,  dimming. 

7 36,  brightening. 

7 36|,  bright,  and  at  h. 

7 37,  quite  bright. 

7 38,  still  so. 

7 39^,  dimming. 

7 40,  dim,  and  at  a. 

7 41,  brightening. 

7 42,  bright,  and  at  h. 

7 43,  very  bright,  do. 

7 43|,  remarkably  bright,  and  bounds  have  extended 
to  c. 

7 47,  still  so. 


h.  m. 

At  7 47^,  exceedingly  bright,  and  at  c. 

7 50|,  still  so.  The  effulgence  has  ascended  to  z. 

7 52,  do.  do. 

7 54^,  effulgence  very  great ; bounds  at  c. 

(The  effulgencejnot  greater  than  at  first,  Avhen 
it  reached  only  to  x ; but  it  is  now  more 
striking,  inasmuch  as  it  ascends  higher  up 
to  z.) 

* * 

7 56J,  has  just  brightened  somewhat. 

7 58,  dimmed  a little,  but  bounds  at  c. 

7 59,  brightening. 

8 0,  bright  once  more.  (How  fast  and  how  strik- 

ingly the  angle  of  inclination  with  the 
horizon  changes  !) 

8 4,  is  quite  bright,  and  extends  now  beyond  c c. 

8 9,  bounds  Sit  d d ; but  it  is  not  so  bright  as  before, 
nor  are  the  boundaries  so  well  defined. 

8 13,  pulsations  appear  to  have  ceased : the  Light 

much  diminished  in  strength. 

9 0,  the  Light  distinct,  but  very  dim,  and  its  bound- 

aries can  scarcely  be  got  reliably.” 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  284 

JANUARY  19th,  1855:  Morning. 

Lat.  at  Ah.,  5°  57'  S.  iLon.  81°  52'  W. 

Sun  rose  at  6/t.  2m. 

Stronger  and  Diffuse  Light  at  3A.  and  4/i.  30m. 

Was'on  deck  at  3 o’clock.  Found  tlie  sky  only  tolerably  favorable  ; not  very  bright,  and  clouds  also  passing. 
The  boundaries  easily  got  on  the  northern  side,  where  they  were  well  marked,  and  the  change  from  the  Zodiacal  Light 
brightness  to  the  darker  sky  is  sudden  and  well  defined  ; but,  on  the  southern  side,  the  change  is  scarcely  perceptible, 
the  sky  beyond  the  boundaries  still  keeping  a considerable  degree  of  brightness.  On  that  account,  I could  not  get 
the  boundaries  of  the  Diffuse  Light  on  the  southern  side.  (A  very  heavy  dew  falls  now  at  night.)  At  d"*  30'",  the 
atmosphere  dim.  The  Zodiacal  Light  was  bright  up  to  the  zigzag  x,  but  not  at  its  brightest.  Very  difficult  still 
to  get  reliable  boundaries  on  the  southern  side.  At  A''  35'",  up  to  x,  brightening  ; A''  40'",  do.  do.  ; but  clouds  near 
the  horizon  and  the  dimness  of  the  sky  discouraged  me  from  further  efforts  at  observations. 
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No.  285. 

JANUARY  20th,  1855:  Evening, 

Lat.  at  8A.,  9°  52'  S. : Lon.  80°  33'  W. 

Sun  set  at  6h.  26m. 

Stronger  Light  at  8A.  457?i.  and  9h.  15m. : Dififuse  at  8h.  45m, 

Clouds  last  evening  and  this  morning.  Moon  did  not  set,  this  evening,  till  S'"  45"’,  when  the  night  became  very 
favorable,  being  clear  and  bright.  The  effulgent  portion,  as  bounded  by  the  zigzag,  was  still  worthy  of  note  ; 
and,  at  9 o’clock,  though  greatly  dimmed,  it  could  he  distinguished  from  the  other  portions.  At  10'’  the  Zodiacal 
Light  still  continued  ; the  boundaries  apparently  as  at  9'’  15"’.  It  was  now,  however,  very  faint. 
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OBSERVATIONS  ON  TEE  ZODIACAL  LIGHT. 


No.  286. 

JANUARY  22d,  1855:  Mormso. 

Lat.  at  4^.,  12°  46'  S. : Lon.  79°  28'  \V. 

Sun  rose  at  oh.  53m. 

( 2h.  Qm.  4 

Stronger  Light  at<  3 0 >Diffuse  at  37(.  and  4/i.  30m. 

( 4 30  ) 

21st  was  Sunday.  Was  on  deck  at  I**  45™,  and  found  the  Zodiacal  Light  very  distinct  and  well  marked  ; passing 
clouds  prevented  my  getting  boundaries  till  2 o’clock,  at  which  time  the  sky  was  extremely  favorable : so  it  con- 
tinued till  daybreak.  At  2’’  there  was  already  a more  effulgent  part,  which  I have  marked  by  the  zigzag  w.  At  S'" 
the  effulgence  was  down  to  x,  and  was  very  strong  ; sky  remarkably  fine  for  observations.  No  dew.  On  deck 
again  at  d**  15™,  and  now  had  some  difficulty  in  making  out  the  southern  boundaries  of  the  Stronger  Light,  which 
I had  not  experienced  before.  The  Light  there  passed  off  almost  insensibly  into  the  Diffuse  Light.  Still,  I was 
able  to  get  what  I think  are  reliable  results.  At  4**  20™  the  boundary  of  the  effulgent  part  had  got  down  to  y,  and 
the  effulgence  was  less  brilliant;  ‘‘5''  35™,  the  light  is  spreading,  giving  signs  of  dawn;  spreads  fastest  on  the 
southern  side  ; d*"  40™,  dawn  has  come.”  At  d**  40™  there  were  still  faint  traces  of  the  Zodiacal  Light  at  its  upper 
end,  dawn  not  having  reached  there  yet. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  287. 

JANUARY  23d,  1855:  Morning. 

Lat.^t  4A.,  14°  44'  S. : Lon.  78°  51'  W, 

Sna  rose  at  5A.  51?n. 

Stronger  and  Diffuse  Light  at  2A.  30m.  and  4A.  30m. 

Was  on  deck  at  2''  30'";  sky  very  clear  and  bright.  Had  some  difficulty  in  getting  boundaries  of  the  Diffuse 
on  the  south,  as  they  are  not  well  marked.  The  Light  was  strongest  of  all  below  the  zigzag  x.  At  4'’  20"'  tlie 
effulgence  extended  only  to  y ; but  it  was  very  brilliant.  Sky  still  very  good  for  observations ; but  being  very 
unwell,  I did  not  continue  them  further. 
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Ho.  288. 

JANUARY  30th,  1855:  MornirQi 

Lat.  at  4A,,  29-'  7'  S. ; Lon.  72°  49'  W. 

Sun  rose  at  5/i. 

Stronger  Light  at  3 and  4 o’clock : Diffuse  at  3 o’clock. 

Clouds  in  the  morning,  moon  and  clouds  in  the  evening,  ever  since  my  last  date  (23d).  The  moon  set  this  morn- 
ing just  before  3'',  after  which  I was  able  to  get  observations  as  in  the  chart.  Morning  very  clear  and  bright, 
blowing  almost  a gale  ; heavy  dew.  The  Zodiacal  Light  very  dim  at  3 o’clock ; and,  at  i'',  not  as  bright  as 
formerly.  The  effulgence  beneath  the  zigzag  was  strongly  marked.  Dawn  at  d"*  S'". 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  289. 

FEBRUARY  6th,  1855:  Evening. 

Lat.  33°  1'  S. : Lon.  71°  41'  W. 

Son  set  at  Gh.  56m. 

Stronger  Light  at  8h.  30m.  and  9^.  15m. : Diffuse  at  8/i.  3nm. 

Zenith  point  at  8A.  30m.,  Lat.  56°  29'  S. : Lon.  82°  30'.  At  9h.  15m.,  Lat.  56°  29'  S. : Lon.  97°  30', 

Clouds  (and  the  moon  in  the  morning)  since  my  last  date  (February  3d)  until  this  evening,  when  the  sky  was  clear, 
and,  except  a slight  haziness,  was  good  for  observations.  The  ecliptic  is,  however,  so  near  the  horizon  in  the 
evening,  that  the  Zodiacal  Light  is  by  no  means  brilliant.  Still  I was  able,  by  very  careful  observation,  to  get  what 
I consider  reliable  boundaries.  The  twilight  is  now  very  protracted,  which  adds  to  the  dimness  of  the  Light.  At 
S'"  IS"*  it  was  quite  dim,  yet  distinctly  to  he  made  out. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  290. 

FEBRUARY  7th,  1855:  Evening. 

Lat.  33°  1'  S. : Lod.  71°  41'  W. 

Sun  set  6A.  55m. 

Stronger  and  Diffuse  Light  at  8^.  20jn.  and  9/t.  15m. 

Zenith  point  at  8A.  20m.,  Lat.  56°  29'  S. : Lon.  80°.  At  9/i.  15m.,  Lat.  56°  29'  S.  r Lon.  100°. 

The  night  clear  and  very  fine  for  observations.  The  twilight  is  very  long,  hut  at  S'"  10”  I could  easily  mate  out 
the  Zodiacal  Light ; however,  could  not  get  reliable  boundaries  till  8''  20”.  At  9''  15™  the  Light  was  dim,  but  still 
was  easily  distinguished  and  well  marked.  At  that  hour  I could  not  get  the  lower  boundary  of  the  Diffuse  Light, 
At  10''  I could  see  a slight  tinge  in  that  part  of  the  sky,  evidently  the  Zodiacal  Light ; but  I could  not  get  bounda- 
ries ; and,  in  fact,  it  was  only  a slight,  faintly  marked  blush  in  the  sky. 
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No.  291. 

FEBRUARY  8tb,  1855:  Evening. 

Lat.  33°  1'  S. : Lon.  71°  41'  W.' 

Sun  set  at  6/t. 

Stronger  and  Diffuse  Light  at  8A.  15ot.  and  9A  15»». 

Zenith  point  at  8A.  15ff!.,  Lat.  56°  29'  S. : Lon.  79°:  At  9/i.  15?a.,  Lat.  56°  29'  S. : Lon  101°. 

Sky  clear,  and  remarkably  fine  for  observations.  The  Zodiacal  Light  was  dim,  but  gave  reliable  boundaries,  botb 
at  S'"  15"'  and  S'"  IS"*  ; at  the  latter  hour,  however,  it  is  somewhat  difficult  to  make  them  out.. 
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No.  292. 

FEBRUARY  9th,  1855:  Evenino. 

Lat.  33°  I'  S. : Lon.  71°  41'  W. 

Sun  8et  at  6h.  53^m. 

Stronger  and  Difluse  Light  at  8h.  15m.  and  9A,  15m. 

Zenith  point  at  8/i.  15m.,  Lat,  56°  29'  S. : Lon.  80°  : At  9h.  15m.,  Lat.  56°  29'  8. : Lon.  103°. 

Sky  clear,  and  very  favorable.  It  seemed  to  me  that  there  were  changes  in  the  intensity  of  the  Light ; for, 
sometimes,  it  was  very  difficult  to  make  out  the  boundaries;  at  others,  they  were  tolerably  plain.  At  O'"  IS”, 
however,  the  Light  was  very  dim.  I took  boundaries  this  night  again  of  the  stretch  of  light  a a,  parallel  to  the 
horizon,  although  I consider  it  only  atmospheric  light. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


585 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


'G8C 


No.  293. 

FEBRUARY  12th,  ]855:  Evenmng. 

Lat.  at  8/(.,  35°  41'  S. : Lon.  73°  59'  W. 

Sun  set  at  6A.  53im. 

Stronger  and  Diffuse  Light  at  8A.  45m. 

Zenith  point  at  8A.  15m.,  Lat.  56°  29'  S. : Lon.  83°. 

Clouds,  since  my  last  date,  have  prevented  observations  until  this  evening,  when,  at  S'"  15"’,  I was  able  to  have 
one;  the  sky  favorable  above,  hut  with  passing  clouds  below.  I thought  that  tlie  lower  or  right-hand  boundary  of 
the  Stronger  Light,  which  was  well  defined,  had  evidentlj^  slid  over  towards  the  left,  since  my  last  observation.  The 
other  boundary  was  not  so  decidedly  marked  in  tlie  sky,  hut  it  also  appeared  to  have  moved  on,  as  may  be  seen  by  a 
comparison  of  the  charts.  The  lower  boundary  of  the  Diffuse  could  not  he  got,  owing  to  clouds.  After  this  obser- 
vation, the  sky  was  clouded  over. 
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No.  294. 

FEBRUARY  19th,  1855  : Eveking. 

Lat.  at  8h.  A'om.,  51°  57'  vS. : Lon.  75°  58'  W. 

Sun  set  at  Th.  14m. 

Stronger  and  Diffuse  Light  at  8A.  45m. 

Zenith  point  at  8^.  45m.,  Lat.  74°  50'  S. : Lon.  1 13°. 

Clouds,  ever  since  the  last  date,  till  this  evening.  The  twilight  now  continues  till  a little  after  S'"  30™,  and  hy  that 
time  the  ecliptic  has  got  to  he  so  near  the  horizon  that  the  evening  Zodiacal  Light  is  of  a very  doubtful  nature. 
The  sky  this  evening  was  very  clear,  the  stars  shining  with  an  intense  brilliancy  ; hut,  although  I tried  very  hard  to 
see  whether  anything  reliable  could  be  made  out,  I found  nothing  satisfactory.  On  the  chart  are  _ the  boundaries  of 
what  seemed  to  me  to  he  something  like  Zodiacal  Light  ; but  I cannot  consider  those  of  the  Stronger  Light  to  he  at 
all  reliable.  That  of  the  Diffuse  is  more  certain : its  lower  boundary  was  not  to  be  seen.  The  difficulty  was, 
perhaps,  increased  hy  a very  strong  light  in  the  southern  sky,  rising  far  above  the  horizon — probably  the  blink  of  ice 
about  the  southern  pole.  The  air  this  evening  was  very  sharp.  At  midnight  the  sky  was  still  clear,  and  the  stars 
were  bright  to  a degree  that  I never  saw  before.  At  2'“,  rose  to  get  a morning  Zodiacal  Light  observation  ; but 
before  I could  determine  any  thing  about  it,  clouds  swept  over  the  sky : so  they  remained. 
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No.  295. 

FEBRUARY  21st,  1855:  Evening. 

Lat,  53°  38'  S. : Lon.  70°  53'  VV. ; Port  Famine,  Straits  of  Magellan. 

Sun  set  at  Ih,  12 

Stronger  and  Diffuse  Light  at  9/i.  and  9A.  30 

Zenith  point  at  9A.,  Lat.  74°  25'  S. : Lon.  130°  3Ij'.  At  9/;.  3Um,,  Lat.  73°  30'  S. ; Lon.  142°  30'. 

Clouds  last  night.  The  sky  this  evening  was  perfectly  clear,  and  very  favorable  for  observations  ; but  the  twilight  is 
now  very  long  (lasting  till  near  9 o’clock),  and  the  ecliptic  has  now  got  down  so  near  the  horizon,  even  at  its  highest 
part,  that  it  is  very  difficult  to  get  boundaries  of  the  Zodiacal  Light  that  can  be  called  reliable.  Those  of  the  Diffuse 
Light  I think  may  be  depended  on.  For  the  Stronger  Light,  I cannot  speak  so  confidently  ; but  it  was  easily 
seen,  at  9 o’clock,  that  the  Stronger  Light  near  the  horizon,  on  the  left  of  Saturn,  was  quite  wanting  on  the  right 

of  that  planet,*  and  the  difference  could  be  ascribed  only  to  the  Zodiacal  Light.  Dr. happened  to  be  near  me 

at  the  time,  and  readily  saw  this  difference  as  well  as  myself.  At  9''  8™  it  was  better  marked  ; and  at  9''  30™,  the 
night  having  deepened,  I thought  the  Stronger  Light  more  decided  and  more  easily  defined  than  at  9’’,  and  I think 
the  boundary  for  that  time  may  be  considered  reliable. 

The  southern  glare  (ice-blink?)  this  evening  was  very  striking. 


° Saturn  had  then  a latitude  of  about  1°  20'  S.,  and  Lon.  of  about  68°  30'. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  296. 

FEBRUARY  22d,  1855:  Morning, 

Lat.  53°  33'  S. : Lon.  70°  53'  W. 

Sun  rose  at  5A.  ]6rn. 

Stronger  and  Diffuse  Light  at  2A.  30ot. 

Was  on  deck  at  2 o’clock,  and  found  the  sky  very  favorable  for  observations.  The  Stronger  Light  was  very 
bright  below  the  Milky  Way,  but  very  dim  above  it ; and  it  was  very  difficult  to  make  out  that  portion  of  its  bound- 
aries. I could  not  get  the  lower  boundary  of  the  Diffuse  Light  at  all ; and  the  upper  one  was  very  indistinctly 
marked.  Immediately  after  2'’  SO"*,  a cloud  began  to  cover  the  lower  part  of  the  sky  ; soon  afterwards  it  put  an  end 
to  observations.  As  my  work  had  to  be  done  rapidly,  and  the  cloud  prevented  all  attempts  at  verification,  I cannot 
speak  of  the  boundaries,  as  I got  them,  with  the  fullest  confidence  ; but  think  they  may  be  considered  reliable. 

Dawn  commenced  towards  3 o’clock.  Thought  that  there  were  pulsations,  both  in  boundaries  and  in  intensity  of 
light,  but  could  not  be  certain  about  it. 
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No.  297. 

FEBRUARY  23d,  1855;  Mori^iko, 

Lat.  at  2h.  30m.,  52°  28'  S. : Lod.  67°  29'  W. 

Sun  roge  at  bh.  21m. 

Stronger  and  Diffuse  Light  at  2A.  30m. 

Was  on  deck  at  2’'  20"',  and  found  the  sky  perfectly  clear  and  stars  very  bright,  and  had  a very  satisfactory 
observation.  The  Stronger  Light  Avas  very  well  marked  below  the  Milky  Way,  and  sufficiently  so  above  ; while,  at 
this  early  hour,  the  effulgence  up  to  the  zigzag  x x was  very  great.  I could  not  see  any  Diffuse  Light  on  the  left ; 
and  on  the  right,  or  upper  side,  it  was  not  very  distinct.  At  2'’  45™  the  light  began  to  stretch  slowly  along  the 
horizon  on  the  right,  showing  the  first  beginning  of  dawn.  At  2’’  48™  the  effulgence  noticed  as  to  a;  a;  suddenly  sunk 
'to  y y,  and  was  greatly  dimmed.  The  suddenness  of  the  change  was  remarkable.  The  Light  was  now  grey, 
having  lost  its  warm  yellowish  tinge.  At  2’’  52™  dawn  had  fully  come. 

The  boundaries  of  the  Stronger  Light  given  in  the  chart  for  this  morning  may  be  considered  fully  reliable.  The 
atmosphere  was  so  clear,  even  down  to  the  water,  that  stars  were  seen  immediately  on  emerging  from  the  horizon. 
I thought,  several  times,  that  there  were  pulsations,  hut  I could  not  he  certain  about  them. 
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No.  298. 

FEBRUARY  28th,  1855:  Morning. 

Lat.  at  3/i.,  40°  51'  S. : Lon.  57°  21'  W. 

Sun  rose  at  5A.  45?n. 

Stronger  and  Diffuse  Light  at  3 o’clock. 

Clouds  since  last  entry  (23d)  until  this  morning.  Was  on  deck  at  2'',  and  found  the  Zodiacal  Light,  at  that 
hour,  very  bright ; hut  owing  to  cirri  continually  passing,  I was  not  able  to  get  boundaries  till  3 o’clock.  I cannot 
speak  with  conlidence  of  the  lower  or  left-hand  boundary,  as  the  Milky  Way  and  the  clouds  presented  difficulties  in 
getting  it  ; but  the  upper  or  right-hand  boundary  I believe  may  be  considered  fully  reliable.  There  was  a portion 
of  more  intense  light  bounded  by  the  zigzag  x x.  Could  not  get  any  boundaries  for  Diffuse  on  the  left.  Dawn 
came  at  about  3''  20”. 
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No.  299. 

MARCH  Ist,  1855:  Morning. 

Lat.  at  3A.,  39°  11'  S. : Lon.  57°  12'  W, 

Sun  rose  at  5A.  47^»i, 

Stronger  and  Diffuse  Light  at  3 o'clock. 

The  sky  cloudless,  and  extremely  favorable  for  observations  down  to  the  very  horizon,  where  stars  showed  themselves 
immediately  after  passing  its  edge.  I was  on  deck  when  the  moon  set,  about  2’’  30™;  but  the  sky  was  a long  time  in 
darkening  afterwards  ; and  I could  not  get  fully  reliable  boundaries  till  3 o’clock.  Those  given  in  the  chart  for  the 
Stronger  Light  may  be  entirely  relied  on.  Those  of  the  Diffuse,  on  the  left,  were  imperfectly  marked  ; and,  on  the 
right,  they  were  also  not  easily  made  out.  I thought  I observed  pulsations  in  intensity.  There  was  a {xirtion 
bounded  by  the  zigzag  x x far  brighter  than  the  rest,  and  of  this  I made  these  records  :*  2'’  58'"  very  bright ; so  to 
3'’  8^™,  when  extremely  bright ; 3''  n-l™,  just  dimmed  greatly  ; 3'’  19"",  just  now  brightened  ; 3’'  21”,  very  bright  ; 
3''  26”,  exceedingly  so  ; no  further  change  till  near  dawn  (3"  20”),  when  it  sunk  down  and  dimmed,  apparently  the 
effect  of  dawn,  which  had  come  decidedly  at  3''  31”. 

This  was  a very  good  observation,  and  the  boundaries  may  be  considered  fully  reliable. 

It  ought  to  be  noticed  that,  owing  to  our  rapid  change  of  longitude,  my  watch  was  five  or  six  minutes  too  slow  ; 
the  times  given  above,  therefore,  need  correction, 

* Previous  to  2h.  58m.  I thought,  sometimes,  I saw  changes  of  intensity  ; hut  was  so  uncertain,  that  I concluded  it  best  not  to  record  them. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  BOO. 

MARCH  13th,  1855 J EVemits. 

Lat  22°  55'  S. : Lon.  43°  6'  W. 

Sun  set  at  6A.  15m. 

( 7h.  30m. 

Stronger  Light  at  2 8 0 > Diffuse  at  7h.  30m.  and  8A. 

^ 8 30  ) 

Clouds  ever  since  last  date  (1st),  until  this  evening.  Sky  this  evening  clear,  and  favorable  for  observations.  The 
Zodiacal  Light  showed  itself  about  7'*  10”  ; but  I did  not  get  reliable  boundaries  till  7’'  30”.  At  7‘'  45”,  it  was  very 
bright.  At  S'"  45”,  the  right-hand  boundary  of  the  Stronger  Light  appeared  pretty  clearly  to  have  slid  over  (as  in 
the  chart),  similarly  to  that  on  the  left ; but  I will  not  speak  confidently  of  this,  as  it  had  then  sunk  considerably 
towards  the  horizon.  At  S'"  30”,  the  Stronger  and  Diffuse  Light  seemed  to  have  merged  considerably  into  one  ; and 
it  was  difficult  to  get  any  boundaries  for  the  former.  I have  given  its  upper  boundary  as  it  seemed  to  me  for  that 
hour  ; the  lower  one  appeared  to  be  as  at  S'*.  At  9’’  30”,  the  Zodiacal  Light  was  still  visible  (though  dim)  below  the 
Milky  Way,  and  seemed  to  show  itself  above  this  also  j but  it  did  not  give  any  reliable  boundaries. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  301. 

MARCH  15th,  1855 : Evening. 

Lat  22°  55'  S. : Lon  43°  6'  W. 

Sun  set  at  6h.  12m. 

Stronger  and  Diffuse  Light  at  7h.  30m.  and  8h.  20m. 

Clouds  last  evening.  The  sky  this  evening  bright  and  clear,  except  a dark  cloud  in  the  west,  which,  gradually 
ascending,  finally  put  a stoj)  to  observations.  Was  able,  however,  to  get  reliable  boundaries  for  the  Diffuse,  and 
also  on  the  upper  or  left  side  of  the  Stronger  Light.  Those  for  the  lower  side  of  the  latter  were  interfered  with  by 
the  cloud,  and  I cannot  speak  of  them  so  confidently. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  302. 

March  icth,  isssj  moknino. 

Lat.  22°  55'  8. 1 Lon.  43°  6'  W. 

Sun  rose  at  6A.  6m. 

Stronger  Light  at  3A.  15m.  and  4A.4  Diffuse  at  2A.  15m.  and  4A. 

A beautiful  clear  morniug^  and  everything  favorable  for  observations,  I was  on  deck  immediately  after  2 o’clock, 
and  found  the  Zodiacal  Light  very  strongly  marked;  but,  from  the  interference  of  the  Milky  Way,  giving  a boundary 
only  on  the  right  hand  or  southern  side.  This  one  was  well  marked  (as  at  a a in  the  chart),  with  a stronger  patch 
of  light  at  h.  But,  although  I then  took  the  former  to  be  the  Stronger  Light,  it  was  doubtless  only  of  the  Diffuse 
Light ; for,  at  S'*  IS"*  and  4'*,  the  boundaries  of  the  Stronger  Light  were  decidedly  as  those  given  in  the  chart,  while 
a a now  as  decidedly  was  the  limit  of  the  Diffuse  Light.  Indeed,  at  the  earliest  of  the  morning,  as  well  as  at  the 
latest  of  the  evening  observations,  the  Stronger  and  Diffuse  Lights  can  scarcely  (if  at  all)  be  distinguished  from  each 
other~th8  former  being  dim,  and  the  latter  stronger  than  at  the  other  times. 

The  moon  rose  about  4''.  Jupiter’s  light  is  now  getting  to  be  troublesome  in  the  morning  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  303. 

MARCH  16th,  1855  : Evening. 

Lat.  22°  55'  S. : Lon.  43°  6'  W. 

Sun  set  at  6A.  12m 

( 7h.  30m. 

Stronger  and  Diffuse  Light  at  < 8 0 

^ 8 30 

Sky  very  favorable  for  observations,  and,  at  7'’  30™,  I was  able  to  get  boundaries,  which  may  be  considered  fully 
reliable.  At  S'"  the  sky  was  still  favorable,  and  the  Zodiacal  Light  was  still  bright  ; but,  soon  after  this,  the  Light 
began  to  grow  dim  ; and,  at  8''  30™,  it  had  dimmed  so  much,  that  it  was  with  some  difficulty  I was  able  to  get  bound- 
aries. Those  given  in  the  chart,  however,  I believe  may  be  relied  on. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  304. 


MARCH  17th,  1855:  Morning. 

Lat.  22°  55'  S. : Lon.  43°  6'  W. 

Sun  rose  at  Gh.  Cm. 

t 3A.  15m.  1 

Stronger  Light  at^  4 0 > Diffuse  at  3A.  15m.,  &c. 

( 4 30  ^ 


Sky  very  favorable,  and  I watched  all  tlie  changes  of  the  Zodiacal  Light  from  3 o’clock  till  dawn.  At  3''  the 
Light  was  yet  dim,  hut  gave  reliable  boundaries  ; though,  on  the  right,  I was  puzzled  somewhat  in  getting  them,  as 
they  seemed  to  change.  After  a while  I thought,  suddenly,  that  the  Light  had  dimmed  considerably,  and  then  came 
to  the  conclusion  that  there  were  pulsations,  not  only  in  intensity  of  the  whole,  hut  also  in  the  boundaries  at  the  right. 
Of  these  I began  to  take  note,  sometimes  fully  satisfied  that  there  were  pulsations,  sometimes  doubting  and  giving 


up  annotations  of  that  kind.  The  following  are  my  notes 

h.  m. 

* * * 

At  3 20,  bright,  and  at  h. 

3 21^,  dimming. 

3 23,  dim,  and  at  a. 

3 25,  brightening. 

3 26|,  bright,  and  at  h. 

3 29,  still  so. 

* * * 

After  4''  6"’,  I could  see  nothing  like  pulsations.  The 
changes,  till,  by  and  by,  it  began  to  fade  away,  or  rather 
4”  48““. 


h.  m. 

(An  interval  of  doubting.) 

* * * 

At  3 40,  obviously  dim,  and  at  a. 

3 42,  brightening. 

3 43,  decidedly  brighter,  and  at  h. 

3 48,  very  bright. 

4 6,  still  so. 

brightness  had  now  got  to  be  very  great,  and  I saw  no 
to  be  merged  in  the  dawn,  which  had  come  decidedly  at 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  305. 


MARCH  17th,  1855 : Etenino. 

Lat.  22°  55'  S. : Lon.  43°  6'  W. 

Sun  set  at  6fi.  11m. 

( 7/(.  30)n.  1 

8triin<;er  Light  at<  8 0 > Diffuse  at  7h.  30m.  and  8h. 

(8  30  ) 


The  Sky  clear,  and  night  very  favorable  for  observations.  Watched  most  carefully  every  change  of  the  Zodiacal 
Light;  for  these  changes  were  remarkably  distinct,  and,  owing  to  the  rapid  change  of  angularity  between  the  ecliptic 
and  horizon,  were  very  rapid.  The  Stronger  Light  was  well  marked  at  7''  20”,  but  I could  not  get  reliable  bounda- 
ries till  ten  minutes  afterwards.  I thought  sometimes  that  there  were  pulsations,  and  made  the  following  record: 


h.  m. 

At  7 40,  very  bright. 

7 43,  still  bright,  and  at  h. 
7 45,  dim,  and  at  a. 


h.  m. 

At  7 51,  brightened,  and  at  b. 
7 52,  very  bright. 


After  7''  52”  it  grew  dimmer,  and  at  8'*  10”  had  dimmed  considerably.  At  8'‘  30”  it  was  still  distinctly  marked  in 
the  sky,  but  the  Stronger  passed  so  gradually  into  the  Diffuse,  that  it  was  difficult  to  say  where  its  bound.aries  were. 
At  O'"  the  Zodiacal  Light  was  still  clearly  marked  on  the  sky,  but  no  reliiible  boundaries  could  be  got. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  .^06. 

MARCH  20th,  1855  (18th  was  Sunday):  Mornisg.  . 

Lat.  22°  55'  S.:  Lon.  43'=  6'  W. 

Sun  rose  at  6/f.  7ot. 

t 2/i.  Om. 

Stronger  Light  at  4/i.  15m.  and  4^.  30ot.  : Diffuse  < 4 15 

( 4 30 

Yesterday  morning  was  cloudy,  so  also  last  evening.  This  a.  m.  went  on  deck  at  2 o’clock,  to  examine  carefully 
with  reference  to  the  light  seen  in  the  morning  at  our  farthest  southern  latitude.  Found  at  that  hour  a decided 
Zodiacal  Light  impressed  on  the  sk}’',  and  with  the  limits  on  the  right  at  a a.  This  Light  was  very  decided,  and 
also  its  boundary.  On  the  left  it  increased  gradually  in  strength  towards  a and  /3  Capricorni ; hut,  on  that  side, 

I could  not  get  any  reliable  boundaries,  neither  could  I make  out  any  decided  boundaries  for  the  Stronger  Light,  it 
passed  so  gradually  into  the  Diffuse.  Was  up  again  at  3’'  30™;  but  clouds  interfered  till  D 15™,  when  I had  an  excel-  ) 
lent  sky  for  observations  ; the  Stronger  Light  was  at  this  time  very  strong,  with  boundaries  well  marked,  and  fully  ; 
reliable.  In  the  chart  is  a remarkable  change  of  the  left  boundary  of  the  Stronger  Light,  between  4'‘  15™  and  4'‘  30™: 
so  singular  and  remarkably  great  as  to  be  at  first  sight  quite  doubtful  (see  chart).  But  there  was  a similar  change 
yesterday  morning  ; and  to-day  I gave  particular  attention  to  it,  and,  as  the  boundaries  both  at  4''  15™  and  4''  30™  were 
very  decided,  I think  there  cannot  be  any  doubt  on  the  subject.  Of  the  other  boundaries  there  was  not  any  change 
in  this  period.  At  4''  30™,  the  Stronger  Light  was  extremely  brilliant ; but  this  effulgence,  instead  of  being  only 
near  the  horizon,  as  formerly,  extended  up  in  a conical  form  quite  to  the  upper  extremity  of  the  Light,  tapering  off, 
however,  in  intensity  as  it  ascended. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  307. 


MARCH  21st,  1855;  MoiiNiKa. 

Lat.  22°  55'  S. : Lon.  43°  6'  W. 

Sun  rose  Gh.  7m. 

( 2/i. 

Stronger  Light  at  3/t.  Om,  and  Alt.  30»i,;  Ditfuse  at<  3 

( 4 


Sun’s  Ion.  0°  19'. 


0/K. 

0 

30 


Clouds  last  evening.  Was  on  deck  at  2 o’clock.  The  Zodiacal  Light  was  very  distinct,  but  was  only  a whitish- 
yellow  patch  in  the  angle  between  the  Milky  Way  and  horizon,  thinning  off  gradually  till  it  seemed  to  be  lost  at  the 
line  a a,  the  boundary  there  being  very  indistinct.  Again  on  deck  at  3'’,  when  the  Zodiacal  Light  was  very  distinct; 
all  the  boundaries  very  well  marked,  especially  those  on  the  left  or  north.  The  sky,  so  far,  was  very  favorable  for 
observations  ; but  at  4'’,  clouds  interfered ; these  cleared  away  by  4''  30"',  leaving  all  things  again  quite  favorable  for 
observations  ; and  I had  reliable  boundaries,  which  I took  with  the  greatest 'care.  The  Light  was  then  very  strong. 
At  4’’  43""  it  began  to  spread,  and  in  a few  minutes  dawn  bad  decidedly  come. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  308. 

MARCH  21st,  1855:  EveniSG. 

Lat.  22°  55'  S.  t Lon.  43°  6'  W. 

Sun  set  at  6/i.  7^m, 

Stronger  Light  at  8/t.  30m. : Diffuse  at  8A.  30m.  and  9/i.  Om, 

The  moon  did  not  set  till  near  S'"  30“,  when  I was  able  to  get  an  observation : sky  clear  and  brilliant,  but  the 
Stronger  Zodiacal  Light  already  so  much  dimmed,  and  so  little  of  it  left,  as  not  to  give  very  good  outlines  below;  the 
upper  part  is  also  not  fully  reliable.  The  boundary  of  the  Diffuse  Light  given  may  be  relied  on  ; the  lower  one  of  the 
latter  could  not  be  had.  At  O’",  the  Light  was  still  distinct,  but  dim,  and  would  give  no  reliable  boundaries  for  the 
Stronger  Light.  The  Diffuse  was  the  same  as  at  8"  30”. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT 


No.  309. 

MARCH  23d,  1855  : ATorning. 

Lat.  22°  55'  S.:  Lon.  43°  6'  W. 

Sun  rose  6/i.  9m. 

( 3h.  Om.  1 

Stronger  Light  at<  4 0 > Diffuse  at  3 and  4 o’clock. 

( 4 30  ) 

Clouds  yesterday  morning.  Sky  this  a.  m.  very  fine  for  observations.  At  3’’,  the  Zodiacal  Light,  though  distinct, 
was  rather  dim,  hut  gave  reliable  boundaries;  though,  on  the  right,  or  southward,  it  was  difficult  to  get  those  of  the 
Stronger  Light,  since  it  passed  so  gradually  into  the  Diffuse.  So,  also,  afterwards.  While  looking  at  it,  I thought 
that  at  about  3*'  20"'  it  suddenly  brightened.  Was  on  deck  again  at  D : sky  good,  and  Light  very  bright.  But  at 
4*'  22"",  it  seemed  to  become  much  dimmed,  and  to  contract  its  limits : at  4"  28"'  it  was  again  very  bright.  Against 
these  last  two  changes,  I entered  on  my  record,  made  at  the  time,  “no  doubt  of  this.”  At  4’’  30"'  it  was  extremely 
bright. 
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No.  310. 

MARCH  24th,  1855  : Morhino. 

Lat.  22°  55'  S.:  Lon.  43°  6'  W. 

Sun  rose  at  6/i.  8^m. 

f 3A.  Om. 

Stronger  and  Diffuse  Light  at<  4 0 

i 4 30 

Was  on  deck  at  3 a.  m.,  and  found  the  sky  very  favorable  for  observations.  The  Zodiacal  Light  was  dim,  but  gave 
good  outlines.  About  3''  10"',  the  Stronger  Light  had  increased  considerably,  with  a more  effulgent  portion  at  its 
central  part,  along  the  line  of  the  ecliptic. 

Again  on  deck  at  4’’  ; and  as  the  morning  was  in  every  respect  remarkably  favorable,  except  the  radiance  of 
Jupiter,  I watched  carefully  and  long  to  see  whether  there  would  be  pulsations.  The  Stronger  Light  was  very  bril- 
liant, and  continued  so,  till  at  4''  13”,  I noticed  that  it  had  suddenly  dimmed  very  much,  with  its  lateral  borders  con- 
tracted. At  4’’  20™,  it  had  spread  again,  and  had  brightened  once  more.  At  4''  21”,  it  was  very  bright.  I thought 
at  the  time  that  there  could  be  no  uncertainty  about  these  changes.  I did  not  notice  any  others.  Dawn  about 
4h  48"-. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  311. 

MARCH  26tli,  1855  (25th  was  Sunday):  MonjriNO, 

Lat.  at  3A.  30m.,  22°  8'  S.:  Lon.  39°  26'  W. 

Sun  rose  at  G/i.  9m. 

Stronger  and  Diffuse  Light  at  3A.  20jn. 

Was  on  deck  at  3 o’clock  this  a.  m.  ; hut  clouds  prevented  my  getting  outlines  till  3'’  20"',  at  which  time  the  sky 
was  very  favorable  lor  observations.  Soon  after  this,  clouds  interposed ; continued  cloudy  during  the  remainder  of 
the  morning. 


UDIiC 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  312. 

MARCH  28th,  1855:  Morning. 

Lat.  at  4/i , 19°  32'  S. : Lon.  36°  13'  W. 

Sun  n.se  at  6h.  9m. 

Stronger  and  Diffuse  Light  at  4/t.  Om.  and  4/i.  3!’m. 

Cloudy  yesterday  morning.  Clouds  also  this  morning,  till  near  4 o’clock,  when  the  sky  became  very  favorable  for 
observations.  I was  able,  at  this  time,  to  get  boundaries  with  great  precision  ; and  so,  also,  at  4'"  30"’.  At  4’’  40"', 
there  seemed  to  be  a sudden  dimming  of  the  Stronger  Light.  Dawn  at  4''  45'". 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  313. 

MARCH  29th,  1855:  Morniku. 

Lat.  at  4A.,  17°  24'  S. : Lon.  35°  10'  W. 

Sun  rose  at  6A,  9m. 
f 3/i.  Om.  1 

Stronger  Light  at<  4 0 > Diffuse  3A.  and  4A. 

( 4 30  ) 

Was  on  deck  at  3 o’clock,  and  found  the  sky  clear  and  very  good  for  observations.  The  left  or  northern  bounda- 
ries of  the  Zodiacal  Light  were  well  marked  : on  the  right  hand,  or  southward,  the  Stronger  Light  passed  more 
gradually  into  the  Diffuse  ; but  still  it  gave  very  good  boundaries.  All  those  \ en  at  S'*,  4’’,  and  d*"  30™,  in  the  chart, 
appeared  to  me  to  be  fully  reliable.  At  d*",  found  the  sky  still  very  favorab  «,  ; the  Stronger  Light  bright  and  cone- 
shaped.  Thought  I saw  pulsations;  but  was  too  uncertain  to  record  tlum,  till  4'’  16™,  when  there  seemed  to  be  a 
sudden  and  great  dimming  of  the  Stronger  Light,  and  it  then  sunk  d to  the  zigzag  a.  At  4’'  20™,  it  had  con- 
tracted to  b b,  leaving  of  the  Stronger  Light  only  the  small  patch  within  that  zigzag,  greatly  dimmed  from  what  the 
Light  was  at  4^.  My  record  then  goes  on:  “ 4''  25™,  still  dim  ; about  d**  26™,  brighter  ; 4''  27|™,  dimmed  ; 4''  29^™, 
brighter,  and  has  shot  up  once  more  into  the  cone  shape  ; d"*  38™,  quite  bright,  still  cone  shaped,  but  brightest  within 
the  zigzag  a;  d*"  43™,  very  bright  within  the  zigzag  a ; 4’*  45™,  is  breaking  bounds  and  spreading  at  the  horizon  ; 4" 
48™,  dawn  has  come.” 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  314. 

APRIL  4th,  1855  : Evening. 

Lat.  at  8/i.,  1°  37'  N. : Lon.  37°  37'  W. 

Sun  set  at  Gh. 

Stronger  and  Diffuse  Light  .at  Th.  12hi. 

Clouds  since  last  date  (29tli  ult.)  until  tins  evening.  Sky  now  sufficiently  clear,  at  ’7''  12'",  to  allow  me  to  get  the 
southern  boundaries  of  the  Zodiacal  Light,  both  of  the  Stronger  and  Diffuse.  The  northern  boundaries  were  covered 
by  clouds.  The  eastern  horizon  was  covered  by  clouds  ; hut  the  moon,  now  risen,  soon  broke  through  them,  and 
put  a stop  to  observations  for  the  evening. 


HE  ZUDIACAL  LKiiiT, 


G29 


630 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  315. 

APRIL  9th,  1855:  Eveniitg. 

Lat.  at  8A.,  11°  12'  N. : Lon.  45°  51’  VV. 

Snn*et  at  6A.  7m. 

I'  Ih.  30m,  ^ 

Stronger  Light  at  g ^ [■  Diffuse  8A.  to  9A.  50m, 

L9  50  J 

Clouds  since  last  date  (4tli)  until  this  evening.  Sky,  to-night,  very  fine  for  observations,  except  a few  passing 
clouds,  which  occasioned,  however,  no  material  interruption.  The  Zodiacal  Light  showed  itself  at  7''  12"',  but  I was 
not  able  to  rely  upon  its  boundaries  till  7''  30"".  Its  course  across  the  Milky  Way  is  now  quite  marked  and  decided, 
in  the  case  of  even  the  Diffuse  Light;  hut  the  upper  extremities  of  both  are  not  well  defined.  Those  (the  upper)  of 
the  Stronger  Light  became  better  defined  as  the  night  advanced  ; of  the  Diffuse  Light,  not  so  well.  At  9'’  50"',  the 
Light  was  distinctly  marked,  though  now  much  dimmed,  and  its  boundaries  barely  reliable. 
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OBSERVATIONS  ON  THE  ZODIaCAI.  LIGHT. 


No.  310. 

APRIL  lOth,  1855:  EVENiMe. 

Lat.  at . /i.,  13°  5'  N. : Lon.  47°  2li'  W* 

Sun  set  at  6/i.  8ini. 

C 7h.  20m. 

Stronger  Light  at<  8 20 
( 9 49 

Niglit  very  favorable  for  observations.  Had  an  observation  as  earl3^as  *7'’  20™.  Soon  after  this,  the  Stronger  Llglit 
became  very  bright.  I observed  carefully  to  see  whether  there  were  pulsations  ; but  the  brillianc}'  of  Venus,  now  in 
the  way,  made  such  observations  difficult.  I could  not  see  any  thing  like  pulsations.  Could  not  make  out  reliabl}' 
the  right-band  boundary  of  the  Diffuse  Light  at  7''  20™,  on  account  of  the  Milky  Way.  At  9’'  40™  the  Light  Avag  well 
marked  ; could  not  make  out  the  upper  end  of  the  Diffuse.  At  10'“  35™  the  Light  still  ({uite  distinct,  hut  now  could 
not  make  out  the  boundaries  of  the  Stronger  Light.  It  was  merged  in  the  Diffuse. 


'Diffuse  at  lit,  20m.,  8h,  20m.,  and  l(7i.  dSm. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  317. 

APRIL  llth,  185.5:  Evening. 

Lat.  at  8/i,  15°  9'  N. : Lon.  48°  56'  W. 

Sun  set  at  iih.  10m. 

Stronger  Light  at  7A  25m. and  Sh.  45m. : Diffuse  at  Ih.  25m.  and  8/i.  40m. 

Sky  troubled  with  flying  clouds,  otherwise  very  good  for  observations.  In  consequence  of  the  clouds,  I could  not 
get  reliable  boundaries  till  7''  25”,  nor  again  till  S'"  45”.  Could  not  make  out  reliably  the  upper  extremity  of  the 
Diffuse  Light.  At  10'’  the  Light  was  still  distinct,  but  dim. 

Went  on  deck  again  at  midnight.  I thought  there  was  a brightness  at  the  west,  at  midnight,  along  the  Zodiacal 
Light  course,  but  nothing  certain  could  be  made  out.  Tried  a long  time,  as  the  sky  was  extremely  favorable  for 
observations,  and  thought  sometimes  that  I could  get  boundaries  (nearly  the  same  as  at  8'’  40”,  but  running  higher 
up);  but  finally  came  to  the  conclusion  that  both  boundaries  and  the  Light  itself  were  all  very  uncertain. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  318. 

April  isth,  1855 : Morning, 

Lat.  at  3h.  30m.,  18°  5'  N. : Lon,  51°  25'  W, 

Sun  rose  at  5A. 

Stronger  and  Diffuse  Light  at  3/(.  30m, 

Clouds  last  evening.  Moon  for  some  time  in  tire  mornings  until  this  a,  m.  Went  on  deck  soon  after  5 
o’clock  ; the  Zodiacal  Lights  though  quite  distinct,  too  dim  to  give  reliable  outlines  till  S'*  30'".  At  that  hour, 
though  the  Light  was  not  strong,  the  boundaries  were  well  marked,  except  that  of  the  Diffuse  on  the  right  hand 
(which  I could  not  get  at  all);  and  those  given  in  the  chart  may,  I think,  be  fully  relied  on.  The  sky  was  extremely 
favorable  for  observations. 

I still  continue  to  notice,  during  the  morning,  the  excess  of  meteors  in  the  eastern  sky  over  that  of  all  other  parts 
of  the  heavens.  The  officer  of  the  deck  reported  a remarkably  large  one  on  the  morning  of  the  11  th,  with  a track 
which  was  visible,  he  thought,  for  several  minutes. 

Moon  rose  this  a.  m.  at  3''  46'”. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  319. 

APRIL  J 3th,  1855:  Etening. 

Lat.  at  8h.,  20°  9'  N. : Lon.  53°  19'  W. 

Sun  set  at  6h.  IS^wi. 

Stronger  and  Diffuse  Light  at  7h.  30m.,  8A.  30m.,  and  9h.  30ffi. 

In  getting  the  lower  part  of  the  boundaries,  this  evening,  I was  somewhat  troubled  by  clouds  ; hut  the  sky  above 
wasvlear  and  bright,  and  the  lines  given  for  that  part  of  the  Light  are  quite  reliable.  At  9'*  30“  the  Zodiacal  Light 
was  still  marked  on  the  sky,  hut  was  quite  dim.  The  sky  at  that  time  was  very  favorable. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  320. 


APRIL  14th,  1855:  Morning. 

Lat.  at  Ah.,  20°  59'  N. : Lon.  54°  9'  W. 

Sun  rose  at  5/^.  46m. 

Stronger  Light  at  8/j.  30jn.  and  Ah.  15m. : Diffuse  at  '3h.  20tn. 

The  atmosphere  not  very  favorable,  and  clouds  on  the  right ; still  I was  able  to  get  reliable  boundaries,  except  for 
the  Diffuse  on  the  right,  where  I could  not  make  them  out.  The  Stronger  Light  seemed  to  brighten  up  about  4''  IS"", 
as  in  pulsations ; but  of  this  I could  not  be  certain.  The  moon,  together  with  an  early  dawn,  put  an  end  to 
operations. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


641 


it 


642 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  821. 

APRIL  14th,  1855 ! Evekikg. 

Lat.  at  eh.,  22^  3FN.!  Lon.  55°  46'  W, 

Sun  set  at  6/t.  15m. 

C 8ft,  Om,  1 

Stronger  Light  at < !)  0 > Diffuse  at  8 o’clock. 

^ 9 30  ) 

Cloudy  till  8 o’clock.  Sky,  at  tliat  hour,  also  troubled  by  flying  clouds  ; but  the  Zodiacal  Light  was  very 
strong,  and  I was  able  to  catch  outlines  between  the  clouds.  The  Zodiacal  Light  this  evening  was  very  brilliant. 
At  9*'  SO™  the  clouds  had  disappeared,  and  the  sky  was  remarkably  fine  tor  observations.  The  Zodiacal  Light  was 
still  quite  strong. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  322. 

APRIL  16th,  1855:  Moening. 

Lat.  at  3A.  30m,,  2.5°  28'  N. : Lou.  59°  19'  W. 

Sun  rose  at  5/i.  40m. 

Stronger  Light  at  3/i.  15m.  and4/i.  15m.:  Diffuse  at  3/i.  15m. 

(15tli  was  Sunday.)  Was  on  deck  soon  after  3 o’clock,  and  found  the  eastern  portion  of  the  sky  very  favorable 
for  observations.  The  Zodiacal  Light,  however,  was  dim;  and  its  boundaries  were  difficult  to.be  made  out.  Soon 
after  this,  a strong  light  began  to  grow  up  towards  the  north,  its  strongest  portion  under  /?  Pegasi.  I concluded 
to  wait  for  further  developments  before  forming  any  opinion  of  its  nature  ; but  at  B*"  50“  clouds  spread  over  the  sky, 
and  put  an  end  to  observations  for  the  morning. 


OBSERVATIONS  ON  TUB  ZODIACAL  LIGHT. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  323. 

APRIL  16th,  1855 : Eveniho, 

Lat.  at  8h.,  27°  04'  N. : Lon.  61°  35' W, 

Sun  set  at  6h.  21m. 

Stronger  Light  at  < 8 45  > Diffuse  at  7/i.  45™,  and  8A.  45m, 

< 9 45  ^ 

The  night  excellent  for  observations.  The  twilight  is  beginning  to  be  long  ; got  my  first  observation  at  T''  45"’. 
At  7''  55“,  and  thence  onward,  the  Stronger  L’ght  was  much  the  strongest  (like  the  effulgence  often  noticed  in  the 
morning)  within  the  zigzag  a a;  this  was  still  so  at  8^  45"’.  At  9”  45“  the  Light  had  dimmed,  but  was  still  well 
marked  in  the  sky,  and  gave  reliable  boundaries. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  324. 

APRIL  lYth,  1855:  MorHiNO. 

Lat.  at  4h.,  27°  59'  N. : Lon.  62°  26'  W, 

Sun  rose  at  5h,  37m. 

Stronger  and  Diffuse  Light  at  3fi.  15m.  and  4/r.  15m, 

Zenith  point  at  3h.  Ibm, , Lat.  51°  27'  N. : Lon,  50°  50'. 

The  sky  was  very  favorable,  but  the  Zodiacal  Light  is  now  so  dim  as  to  make  it  very  difficult  to  get  reliable 
boundaries.  Even  at  d**  IS™,  the  boundaries  of  the  upper  part  of  even  the  Stronger  Light  could  not  easily  be  made 
out.  I am,  however,  using  the  greatest  care  in  getting  outlines,  both  at  evening  and  morning,  on  account  of  their 
importance  for  comparisons  with  those  south  of  the  equator.  This  morning,  as  yesterday,  soon  after  S'"  30™,  a bright 
light  began  to  grow  up  until  it  reached  the  boundary  a a in  the  chart ; afterwards,  towards  4'^  37™,  the  Light  within 
the  zigzag  b b became  exceedingly  brilliant,  as  if  the  sun  were  just  going  to  rise  there.  About  d*"  41™  this  appeared 
to  dim  considerably ; at  4’’  43™  dawn  had  come. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT 


No.  325. 

APRIL  18th,  1853:  Morning. 

Lat.  at  4A  , 30°  30'  N. : Lon.  65°  39'  W. 

Sun  rose  at  5A. 

Stronger  and  Diffuse  Light  at  3A.  15m.  and  4A  15m. 

Zenich  point  at  3A.  15m.,  Lat.  53°  30'  N. : Lon.  251°. 

Clouds  last  evening.  This  morning  not  very  favorable  for  observations,  and  I cannot  speak  with  entire  confidence 
of  the  boundaries  in  the  chart.  I think,  however,  that  they  are  correct.  At  S'"  20'"  there  was  a rapid,  almost  sudden, 
increase  of  light  within  the  zigzag  a:  at  3'*  25"“,  when  I went  on  deck  again,  a more  intense  light  appeared  within 
the  lower  zigzag  by  b h.  The  southern  boundary  of  the  Diffuse  Light  could  not  be  made  out. 
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ORSKRVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  326. 

APRIL  18th,  1855!  Evening. 

Lat  at  8h.,  .32°  10'  N. : Lon.  G7016'  \V. 

Sun  set  at  6A.  26.^)??. 

Stronger  and  Diffuse  Light  at  9A.  and  lOA. 

The  sky,  this  evening,  was  perfect  for  observations  but  tbe  moon  did  not  set  till  9 o’clock.  The  Stronger  Light 
was,  at  that  hour,  very  brilliant  below  ; and  was  quite  bright  as  far  uj)  as  Prresepe,  above  which,  though  dimmer,  it 
could  still  be  traced.  At  10'*  it  was  still  very  bright,  the  atmosphere  being  remarkably  clear. 

I have,  in  my  recent  markings  on  the  chart,  drawn  the  Stronger  Light  as  extending  far  up  in  the  sky ; but  it  must 
be  observed  that  its  upper  portion  is  very  dim,  sometimes  [scarcely  to  be  made  out.  At  10''  could  not  bound  the 
Diffuse  Light  reliably. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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No.  327. 

APRIL  19th,  1855 : Morning. 

Lat.  at4A.,  33°  12' N.:  Lon.  63°  16' W. 

Sun  rose  at  hh.  30  m. 

Stronger  Light  at  3A.  15m.  and  4A.  15m. : Diffuse  at  3/t.  157u. 

Zenith  point  at  3A.’15m. , Lat.  55°  30'  N, : Lon.  252°. 

The  sky,  at  3'’  IS"”,  very  favorable,  except  some  clouds  on  the  left,  near  the  horizon.  I observed  between  tlie 
clouds  that  the  effulgence  which  I have  lately  marked  at  a a was  already  there  ; but  I could  not  get  its  boundaries. 
At  d*"  15"'  the  eastern  sky  was  cloudy  below,  allowing  me  to  see  only  the  upper  ends  of  the  Stronger  and  Diffuse 
Light : on  the  right,  no  part  of  the  Diffuse  boundaries  could  be  made  out  reliably. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  328. 

^ APRIL  21st,  1865:  Mormno. 

Lat.  at  3/j.  3Gm.,  37°  38'  N. : Lon.  73°  9'  W, 

Sun  rose  at  5h.  22m. 

Stronger  and  Diffuse  Light  at  3/(.  30m, 

Clouds  yesterday.  The  sky,  this  morning,  was  not  favorable,  the  atmosphere  being  full  of  moisture  ; and  I wdll 
not  speak  with  confidence  of  the  boundaries  given.  On  the  right,  or  southern  side,  I could  not  get  any  at  all. 
Blowing  a gale. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  329. 

MOON  ZODIACAL  LIGHT. 

OCTOBER  2l8t,  1853. 

Lat.  22°  11'  N. : Lon.  113°  36'  E. 

Sun  set  at  54. 28m. 

I 84.  12m. 

Observations  recorded  at  < 8 15 

( 8 17 

This  evening,  as  the  time  approached  for  the  moon’s  rising,  I turned  to  see  whether  there  might  he  a lunar 
Zodiacal  Light.  I have  often  made  this  attempt  during  the  cruise  (see  especially  March  29th,  1853*),  hut,  until 
this  evening,  never  could  succeed  to  my  satisfaction — prohahly  in  consequence  of  my  looking  too  far  up,  and  expecting 
this  light  too  much  to  resemble  the  sun’s  Zodiacal  Light.  Last  evening,  at  7'’  SO"*,  while  finishing  my  observations 
in  the  west,  the  quartermaster  on  duty  said  to  me,  “ The  moon  is  going  to  rise.”  I went  over  soon  after  to  look  at 
the  sky,  and  was  struck  at  once  with  some  resemblance  to  the  sun’s  Zodiacal  Light,  but  was  too  uncertain  to  do  more 
than  to  watch  it  carefully.  There  was  also  scarcely  time  to  get  my  star-charts  and  to  make  annotations.  By-and-by, 
however,  the  sudden  lateral  spread  of  light  (exactly  like  that  in  the  morning,  when  the  Zodiacal  Light  changes  to 
that  of  dawn  or  atmospheric  light)  was  so  striking  as  greatly  to  remove  my  doubts,  It  was  then,  however,  too  late 
for  taking  outlines.  So  I was  prepared  this  evening.  At  7'’  56"’,  a faint  and  rather  doubtful  light  began  to  appear 
from  the  Pleiades  down,  about  the  line  of  the  ecliptic.  At  S'"  2'",  it  was  of  a pretty  decided  character.  I now  sent  for 

Lieut.  M , to  request  him  to  assist  me  with  his  judgment.  At  8‘’  10"’,  when  he  got  on  deck,  there  could  be  no  doubt. 

He  saw  the  light  at  once.  It  was  exactly  in  the  hounds  of  the  sun’s  Zodiacal  Light,  with  the  shape  this  latter  assumes. 
It  extended  rapidly,  still,  however,  keeping  within  the  Zodiacal  Light  bounds.  Its  boundaries,  at  8’’  12'",  8''  15"’, 
and  8’’  17"’,  are  given  in  the  chart.  It  kept  these  last  bounds  till  8”  22"",  when  it  suddenly  broke  limits,  and  spread 
laterally  so  fast,  that,  in  two  minutes,  no  definite  boundaries  remained.  The  resemblance  to  the  first  breaking  of 

morning  dawn  was  very  striking.  Lieut.  M agreed  with  me  in  all  the  above  remarks,  except  the  resemblance 

to  the  morning  light  breaking  bounds  suddenly,  which  last  he  has  not  observed. 

• The  record  in  my  MS.  for  March  29th,  1853,  was  as  follows  : 

“ I have  been  trying  to  see  whether  there  is  any  Zodiacal  Light  by  the  moon,  which  is  now  in  a favorable  condition  for  it,  if  there  is  any,  and  have,  at  times, 
thought  that  there  is  such  light;  hut  I cannot  get  hold  of  any  thing  reliable.  There  is  no  doubt,  however,  that,  when  the  moon  rises  now,  its  light,  cone- 
shaped  or  triangular,  is  first  shown  at  the  bottom  of  the  Zodiacal  Light  place.  It  was  so,  very  decidedly,  on  the  27th  instant,  when  the  moon  was  nearly  at 
full,  and  the  horizon  was  clear.  This  evening  the  horizon  was  obscured  by  cirri ; but,  at  94.  50m.,  I had  an  observation  of  a light  on  the  ecliptic,  parabolic  in 
shape,  52°  in  width,  and  ascending  to  25°  above  the  horizon.  At  94.  .56m.  it  extended  6i°  on  the  horizon,  and  rose  to  a height  of  32°.  Then  it  ascended 
quickly  to  a height  of  35°  from  the  horizon,  whore  it  remained  till  the  sky  was  all  brightened  rapidly  by  the  approaching  moon,  which  rose  at  ten  minutes 
past  10  o’clock.  ” (The  Lat.  then  was  about  2°  N. : Lon.  about  104°  21'  E.) 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT, 


No.  330. 

MOON  ZODIACAL  LIGHT. 

OCTOBER  22d,  1853. 

Lat.22=>  23'  N. : Lon.  113°  32'  E. 

Sun  set  at  oh.  2~m. 

Observations  at  9/i.  and  M.  om. 

Zenith  point  at  9 o’clock,  Lat.  2C°  8'  N. : Lon.  356^  30'. 

At  8’’  4*7”  the  eastern  sky  began  to  sliow  a speck  of  illumination.  This  gradually  increased,  keeping  within  the 
hounds  of  the  sun’s  Zodiacal  Light.  Took  its  boundaries  at  9''  and  at  9''  b"',  as  in  the  chart,  its  northern  end  below 
Cajiella  being  hidden  by  clouds,  which  came  gliding  along,  and  prevented  further  reliable  observations.  At  9’'  G"* 
there  was  a very  strong  light,  the  star  /3  Tauri  being  about  its  centre.  At  9'‘  10'"  the  Light  suddenly  broke  bounds 
as  before,  and  spread  laterally  and  upward.  Could  not  tell  exactly  when  the  moon  rose,  the  island  of  Cumsingmoon 
being  in  the  way. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  3^1. 

MOON  ZODIA.CAL  LIGHT. 

FEBRUARY  14th,  1854. 

Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Sun  set  at  bh.  36m. 

Observations  at  6A.  50m.,  GA.  54m,,  and  6/i.  56m. 

Since  my  last  notice  of  the  moon  Zodiacal  Light,  I have  been  watching  anxiously  for  another  opportunity  for  such 
observations  ; hut  the  clouds  have  prevented  until  this  evening,  when  I had  an  excellent  one.  There  is  no  land 
obstruction,  and  this  evening  the  sky  was  clear,  except  a dense  haze,  confined  closely  to  the  horizon.  The  moon  rose 
before  the  night  had  entirely  set  in,  hut  still  the  darkness  was  sufficient  to  afford  a good  exhibition  of  the  Light, 
which  was  as  follows : At  6''  dO"  there  was  a faint  blush  in  the  usual  Zodiacal  Light  path,  but  not  distinct  enough  to 
give  outlines.  At  6''  50"’  it  was  decided,  and  I got  boundaries  as  in  the  chart : 6'‘  52'"  the  light  was  very  bright, 
limits  as  before ; 6'’  54""  limits  enlarged,  light  nearly  as  strong  as  the  best  Sun’s  Zodiacal  Light : 6'’  55'"  the  disc  of 
the  moon  showing  itself,  but  with  enlarged  bounds  of  the  Zodiacal  Light,  as  in  the  chart.  At  6’’  51""  the  light  had 
broken  bounds,  and  was  now  atmospheric  moonlight.  The  breaking  bounds  was  very  sudden  and  rapid. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  332. 

MOON  ZODIACAL  LIGHT. 

FEBRUARY  15r,h,  1854. 

Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Sun  set  at  5A.  364>n. 

Observations  at  Ih.  35m.,  7A.  37m.,  7/i.  39m.,  7A.  43m.,  and  7A.  45m. 

The  eastern  sky  was  excellent  for  observation,  excej^t  a belt  of  whiteness  generally  along  the  horizon,  and  so  wide 
as  to  make  it  difficult  to  get  the  boundary  at  the  southern  side  of  this  Zodiacal  Light,  except  at  its  upper  part.-  The 
observation  was  very  satisfactory.  At  *7’’  30™  I thought  I could  see  a very  faint  tinge  in  the  usual  Zodiacal  Light 
boundary,  hut  was  doubtful : 7''  33”  a tinge,  not  doubtful,  but  too  indefinite  to  give  boundaries  : 7'’  34”,  decided  : 7" 
35”,  got  boundaries  (see  chart):  7''  37”,  bounds  as  before,  but  Light  stronger : 7''  43”,  very  bright,  especially  about 
its  lower  end  : Y 45”,  as  in  chart,  bright : 7''  47”,  general  light  beginning,  and  boundaries  not  so  clear  ; but  at  this 
time,  and  till  7'’  53”,  seem  to  be  about  as  at  7'“  45”  : 7‘'  52”,  disc  of  moon  begins  to  show  itself,  but  in  the  haze 7" 
53”,  general  moonlight. 

The  difference  between  the  elevation  of  the  Light,  this  evening  and  the  14th,  was  doubtless  caused  by  the  long 
twilight  here;  in  consequence  of  which,  darkness  on  the  14th  had  not  fully  set  in  at  tlie  time  of  that  observation,  and 
thus  the  Zodiacal  Light  was  not  fully  revealed  tli,at  evening. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  333.  . 

MOON  ZODIACAL  LIGHT. 

FEBRUARY  17  th,  1854. 

Lat.  31)°  19'  N.:  Lon.  139°  43'  E. 

Sun  set  at  5/i.  49™.  . - • — 

I 9/i.  34m. 

Observations  at<  9 40 

( 9 45 

* * * * At  the  proper  time  I turned- towards  the  east  to  make  observations,  fearful,  however,  that  some  clouds 

that  came  hurrying  on  would  interfere.  The  evening,  in  other  respects,  was  very  favorable  ; the  large  stars  showing 
themselves  distinctly,  immediately  after  being  lifted  above  the  horizon.  At  9’'  37'",  the  liight  being  then  quite  strong, 
I got  the  boundaries  marked  a ; at  9’“  39""  h ; the  Light  then  being  very  bright.  At  9’’  fO""  the  boundaries  were  at  c, 
and  the  Light  was  then  as  bright  as  the  sun’s  Zodiacal  Light  ever  is.  Clouds  then  slid  over,  and  I could  no  longer 
get  reliable  outlines  ; but  the  Light,  as  seen  between  the  clouds,  still  remained  very  strong.  At  9’’  dC"  the  Light 
broke  bounds  and  spread ; and,  at  9''  52"’,  the  disc  of  the  moon  began  to  appear. 
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OBSERVA.TIONS  ON  THE  ZODIACAL  LIGHT. 


No.  334, 


MOON  ZODIACAL  LIGHT. 


FEBRUARY  18  th,  1854. 

Lat.  35°  19'  N.i  Lon.  139°  43'  E. 
Son  set  at  5A.  41ot. 


Stronger  Light  at  lOA.  S8m.  and  1 lA.  2m. : Diffuse  at 


r 10A.  4im. 


11) 

47 

10 

51 

10 

r>3 

10 

55 

11 

1 

* * 4!  4:  * 4^  the  moon  approached  the  eastern  horizon,  I turned  to  see  what  it  would  produce.  At  10” 

39“,  the  sky  began  to  show  a blush  of  light ; 10”  44”,  got  boundaries  as  at  a;  10”  47”,  as  at  b,  then  very  bright  below 
Spica,  not  above:  10”  50”;  very  bright  to  51  Virginis  (m  on  chart);  10”  51”,  boundaries  to  line  c;  10”  53”,  at  d ; 
10”  55”,  as  at  e;  10”  58”,  a stronger  light,  boundaries  marked  by  line  a:  (it  had  shown  itself  before,  but  I did  not  take 
its  boundaries);  11”  1”,  as  at /;  11”  2”,  Stronger  Light  at  y y ; Ditfuse  as  at  last;  11”  3^”,  the  edge  of  the  moon’s 
disc  shows  itself.  The  eastern  sky  was  remarkably  fine  for  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  335. 

MOON  ZODIACAL  LIGHT. 

MARCH  18th,  1854. 

Lat.  350  26'  N.:  Lon.  139°  42'  E. 

Sun  set  6A.  5rn- 

r 9h.  50m.  I \ 

Stronger  Light  at 9 54  }. Diffuse q 

“ j [I  s 

The  sky  at  the  eastward  was  clear,  except  a narrow  cloud  near  the  horizon  ; and  at  Q*"  30'"  I began  to  watch,  to 
see  what  the  moon,  now  approaching  the  horizon,  would  produce.  There  was  at  this  time  a singular  paling  of  the 
sky — indeed,  I think  I may  say  a positive  light — within  the  dotted  marks  on  the  chart.  I called  one  of  the  quarter- 
masters, and  asked  him  if  he  could  discover  a brightness  along  there,  which  he  immediately  did  ; although  when  I 
asked  him  to  bound  it,  he  placed  it  a little  further  to  the  north  than  I did.  After  a while  the  moon’s  Zodiacal  Light 
clearly  commenced,  and  at  9''  46"",  &c.,  I got  the  boundaries  as  in  the  chart.  At  9''  bO"",  a Stronger  Light  began  to 
show  itself  decidedly,  and  I took  its  boundaries  also  at  9''  54'"  and  9''  56'"  (see  x y z).  At  9’’  57°',  the  disc  of  the 
moon  began  to  show  itself  above  the  horizon.  I notice  that  its  light  breaks  bounds  and  spreads  quicker  on  the 
right  (or  southwardly)  than  on  the  left.  The  streak  of  cloud  did  not  interfere,  materially,  with  the  observations. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 
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No.  336.  ' . , 

MOON  ZODIACAL  LIGHT. 

MARCH  21st,  1854;  Just  after  midnight.  i 

Lat.  3.5°  26'  N. : Lon.  139°  42'  E.  J 

{Toi "I  r Klin-  ' ' ^ 

I I 10  4 

16  )•  Diffuse  <;  .r  ' 

2"  J lla 

Rose  at  midnight,  to  watch  for  the  moon’s  Zodiacal  Light.  At  12''  8"',  the  eastern  sky  began  to  exhibit  a flush  ; at 
12’’  lO"",  got  boundaries  ; and  thence  on  to  12''  19'",  as  in  the  chart ; at  12''  12^'",  12"  16'",  and  12"  20'",  took  bounda- 
ries of  the  Stronger  Light  ; 12"  20'”,  the  moon’s  disc  showed  itself  in  some  haze  along  the  horizon.  The  sky  was 
very  favorable  ; and  although  the  moon  was  now  entering  her  last  quarter,  and  her  light  was  not  at  the  strongest, 
still  the  Zodiacal  Light  was  very  distinct  and  strongly  marked.  The  observation  was  extremely  interesting,  on 
account  of  the  moon’s  distance  from  the  equator,  and  also  the  great  obliquity  of  the  ecliptic  to  the  horizon.  Had 
this  light  been  merely  a reflection  from  the  atmosphere,  its  highest  point  would  have  been  in  a very  different  direc- 
tion (up  towards  Arcturus)  from  what  it  was. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


Ko.  337. 

MOON  ZODIACAL  LIGHT. 

APRIL  17ih,  1854. 

Lat.  35°  19'  N. : Lon.  139°  43'  E. 

Stronger  Light  at  \\h.  27m.  and  11/t.  34'»:  Diffaae  at  l\h.  24m.  and  llA.  34m. 

* * * 4:  Towards  11  o’clock,  I turned  towards  the  east,  to  watch  for  the  moon’s  Zodiacal  Light  ;*a  haziness 

along  the  horizon,  and  some  distance  up,  together  with  approaching  clouds,  making  the  prospect  there  a very  uncer- 
tain one.  Still,  I had  reliable  results,  though  got  with  some  difficulty  ; and  they  are  extremely  interesting,  on 
account  of  the  great  obliquity  of  the  ecliptic  to  the  horizon.  Yet,  great  as  this  was,  the  Zodiacal  Light  stretched 
up  along  its  old  course,  and  the  boundaries  (except  at  the  last,  when  I had  to  gather  them  from  among  the  broken 
clouds)  were  very  distinct.  The  last  observations,  at  11'’  28'”,  gave  me  no  limits  at  the  highest  part,  clouds  at  that 
place  filling  up  the  sky. 

I thought  this  evening,  as  on  one  or  two  former  occasions,  that  there  was  a paling  of  the  sky  far  upward  along  the 
ecliptic  line,  long  before  the  Light  became  decided  at  the  lower  end — say  for  half  an  hour  previously  ; hut  I could 
not  he  certain  about  it.  The  moon  showed  itself  at  11''  22'”  ; hut  it  was  so  dimmed  by  the  haze  of  the  horizon,  that 
the  Zodiacal  Light  continued  well  defined  for  six  minutes  afterwavd.s. 
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observations  on  TTTE  zopiacai,  light. 


No.  338. 

MOON  ZODIACAL  LIGHT. 

MAY  15th,  1854. 

Lat.  40°  31'  N.  : Lon.  142°  59'  E. 

Zenith  point,  Lat  48°  37'  N. : Lon.  267°. 

The  eastern  horizon  had  some  haziness  over  it,  yet  not  so  great  as  to  prevent  the  moon’s  disc  from  showing  itself 
(though  dimmed)  as  soon  as  it  reached  the  horizon.  Watched  attentively  for  an  hour  previous  to  its  rising,  in  order 
to  catch  every  appearance  of  the  sky.  Thought  sometimes  that  there  was  a paling  of  the  sky  up  as  high  as  Spica, 
from  37"“  on  ; but  this  was  very  uncertain.  On  the  whole,  I rather  conclude  that  there  was  none.  Except  the 
haziness,  the  evening  was  a very  interesting  one  ; for  the  angle  of  the  ecliptic  with  the  horizon  is  so  small,  that  the 
moon  approached  very  slowly,  and  so  gave  me  ample  time  for  observations,  after  its  light  first  began  decidedly  to 
show  itself.  The  moon  was  also  now  about  its  furthest  possible  distance  from  the  equator  ; and  this,  together  with 
the  small  angle  of  the  ecliptic  to  the  horizon,  gave  excellent  opportunities  for  testing  whether  the  Light  is  a reflection^ 
from  the  atmosphere  piled  into  an  equatorial  ridge,  or  from  something  else.  The  conclusion  soon  became  clear  to 
my  mind,  that  the  former  could  not  be  the  case.  (See  also  the  chart.) 

At  10''  S'"  the  sky  began  to  show  a faint  blush,  decidedly  light  from  the  moon.  Could  not  get  boundaries  till 
10''  20"',  when  they  were  as  in  the  line  a ; at  10''  23"',  they  were  as  at  h ; 10''  27"',  still  at  h,  but  light  strengthened  ; 
10'’  28"’,  as  at  c;  and  now  there  might,  perhaps,  be  called  a Stronger  Light,  with  the  boundaries  at  m ; but  the 
haziness  prevented  this  from  equaling  former  exhibitions  of  that  kind.  At  10’’  29"’,  the  upper  edge  of  the  moon 
showed  itself  above  the  smooth-sea  horizon  ; but  the  haze  there  kept  it  so  dim,  that  the  boundaries  c and  m still 
continued  till  10'’  31"’. 

The  quick  rounding  off  of  the  Light  on  the  right  side,  as  at  a:  a;  x,  was  quite  striking  this  evening.  Had  it  not 
been  Zodiacal  Light,  it  would  have  naturally  extended  slantingly  off  on  the  right  as  well  as  on  the  left. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No. 

MOON  ZODIACAL  LIGHT. 

JULY  14ih,  185L 

Lat.  25°  9'  N. : Lnn.  121°  46'  E. 

Sun  Bet  at  6/i.  4bl^m. 

Stronger  Light  at  10A.20/n..:  Diifuse  at  1(1^. 16m.  and  IVh.  19'm. 

I tratched,  last  evening,  for  a moon  Zodiacal  Light,  but  streaks  of  clouds  in  the  east  prevented  any  reliable  rosults. 
This  evening  the  sky  was  very  favorable,  and  the  Zodiacal  Light  was  strongly  marked  ; and  was  the  more  striking^ 
because  the  ecli])tic  made  a very  low  angle  with  the  horizon.  Took  boundaries  as  at  10*’  16'"  and  10'’  10“  : and  at  lO**' 
20'"  the  Light  was  so  strong  below,  that  I also  took  boundaries  for  a Stronger  Light,  as  in  the  full  line  in  the  chart. 
Soon  after  this,  the  light  spread  suddenly  on  the  right  hand,  so  as  to  stretch  out  like  that  on  the  left — caused,, 
probably,  by  the  moon’s  rays  having  now  reached  onr  atmosphere.  This  rapid  stretching  out  on  the  right  was  very 
striking. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  340. 

MOON  ZODIACAL  LIGHT. 

V 

SEPTEMBER  12th,  18.54. 

Lat.  22°  14'  N. : Lon.  1 1.5°  18'  E. 

Sun  set  at  6A.  2im. 

Stronger  Light  at  9^.  Diffuse  at  9A.  42m.  and  9A.  44m. 

# j|i  * * ifi  * |.]^g  gjjy  .^yg^g  gg  favorable  for  observations,  I intended  to  ■watcb  for  a raoon  Zodiacal  Light, 

though  the  moon  was  not  at  its  best  time,  being  several  nights  after  the  full ; but  I was  not  on  deck  soon  enough  fot 
its  first  show  of  light.  However,  I succeeded  very  well,  as  may  be  seen  from  the  chart.  The  full  line  gives  the 
boundary  of  a Stronger  Light,  which  began  to  show  itself  about  9'’  44"'.  At  9''  45|"'  the  Light  broke  bounds  on  the 
right,  and,  soon  after,  on  the  left ; but  there  seemed  to  be,  from  this  time  on,  for  a while,  a streak  of  paled  sky  along 
the  ecliptic,  running  far  up  into  the  sky.  I was  not  sufficiently  certain  about  it,  to  warrant  my  putting  it  down  on 
the  chart ; and  it  was  over  too  soon  for  my  getting  other  judgment  than  my  own  to  bear  on  it,  At  9'*  50"*  the  edge 
of  the  moon  appeared  above  the  line  of  the  smooth  horizon. 
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No.  341. 

MOON  ZODIACAL  LIGHT. 

FEBRUARY  3d,  1855. 

Sun  set  6'(.  57m. 

Lat.  33°  1'  S. : Lon.  71°  41'  W. 

Observations  at  8A.  23;n.,  8h.  27m.,  and  8^.  29m. 

This  evening,  the  sky  being  quite, /ree  from  clouds  and  tolerably  bright,  1 succeeded  in  getting  a moon  Zodiacal 
Light,  as  in  the  chart.  The  proximity  of  the  ecliptic  to  the  horizon,  however,  makes  the  evening  Zodiacal  Light 
now  less  striking  than  it  was  in  lower  latitudes.  The  upper  edge  of  the  moon’s  disc  showed  itself  at  8"  25"’ ; but, 
there  being  a haziness  along  the  horizon,  the  Zodiacal  Light  gave  boundaries  for  two  minutes  afterwards. 
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observations  on  the  zodiacal  LJUliT. 


No.  342. 

CASSINI’S  OBSERVATION. 

FEBRUARY  27tli,  1085  : Evening. 

Lat.  48°  51'  N.  ; Lon.  2°  22'  W. 

(Compare  mine  of  February  24th,  and  25tli,  1854,  Nos.  123  and  124;  but  in  this,  and  all  the  subsequent  compari- 
sons, we  must  bear  in  mind  that  Cassini’s  latitude  was  north  of  my  own ; often  considerably  so.) 

“ Le  27  Fevrier  [1685]  le  terme  septentrional  de  la  lumiere  passait  par  I’espace  qui  est  entre  la  tete  d’ Andromeda 
et  Fextremite  de  I’aile  de  Pegase,  par  la  premiere  d’Aries,  et  au-dela  des  Pleiades,  jusqu’au  col  du  Taureau. 

“ Du  cote  du  midi,  el  touchait  le  plus  septentrionale  des  trois  claires  de  la  gueule  de  la  Baleine,  et  celles  qui  sont 
dans  la  caisse  du  Taureau.”  [P.  160.] 
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No.  343. 

CASSINI'S  OBSEUVATIOS- 

MARCH  22d,  1685  : Evening.  ^ 

Lat.  48°  51'  N.:  Lon.  2°  22'  W. 

Observation  at  Ih.  50m. 

(Compare  mine  of  March  20th,  1854,  No.  128.) 

“Le  22  de  Mars  [1685]  a 7 heures  50  minutes,  la  lumiere  s’etendait  jusqu’a  la  tetedii  Taiireau,  ou  elle  se  perdail  in- 
sensihlement.  Du  cote  du  septentrion  elle  comprenait  les  trois  plus  luisante«  d’ Aries,  e't  du  cotedu  midi  elle  rasait 
Menkaret  les  etoiles  de  I’epaule  du  Taureau.” 
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No.  344. 

CASSINI'S  OBSERVATION. 

APRIL  21st,  1685  : Evening. 

Lat.  48°  61' N.:  Lon.  2°  22'  W. 

Observation  at  9 o’clock. 

(Compare  mine  of  April  21st,  1854,  No.  141;  and  notice  particularly  the  coincidence  in  the  unusual  positions  of 
the  Zodiacal  Light,  as  regards  the  ecliptic.) 

“ Le  21  d’Avril  [1685],  a 9 heures  du  soir,  le  ciel  etant  fort  serein,  la  clarte  comprenait  du  cote  de  septentrion,  le 
pied  et  la  jamhe  australe  de  Persee,  et  le  pied  boreal  avec  le  genou  austral  d’ Auriga.  Elle  traversait  la  Voye  de 
Lait,  et  allait  finir  a I’etoile  dans  I’epaule  du  precedent  des  Jumeaux,  laq^uelle^fait  un  triangle  equilateral  avec  les 
deux  tetes.  Sa  partie  meridionale  comprenait  I’ceil  boreal  du  Taureau,  et  laissait  a cote  I’oeil  austral.  Son  ex- 
tremite  meridionale  passait  entre  les  deux  comes  du  Taureau,  laissant  la  come  australe  du  cote  du  midi.  Elle  decli- 
nait  done  evideminent  de  Pecliptique' vers  le  septentrion,  coinme  elle  avait  fait  vers  la  lin  d’Avril  de  I’aniiee  1683,  qui 
est  la  circonstance  principale  qui  me  fit  penser  a I’hypothese  de  la  situation  de  cette  lumiere  selon  un  plan  qui  con- 
vienne  a pen  pres  avec  celui  de  I’equateur  du  soleil.”  [P.  162.] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  345. 

CASSINI’S  OBSERVATION. 

SEPTEMBER  9th,  1685  : Morning.  » 

Lat.  480  51'  u.  : Lon.  2°  22'  W. 

Sun  rose  at5/i.  33ot.  Observation  at  3h.  15m. 

(Compare  mine  of  September  20tb,  1854,  No.  21*7.) 

“ Le  9 de  Septembre,  1685,  a 3 beures  et  un  quart  du  matin,  la  lumiere  paraissait  du  cote  d’ orient  beaucoup  plu8 
claire  que  la  Vo5'^e  de  Lait,  avec  laqiielle  elle  se  confondait  a son  extreinite.  Elle  passait  sous  la  tete  des  Jumeaux, 
qu’elle  laissait  au  nord,  et  couvrait  toute  I’Ecrevisse.  A 3 beures  et  3 quarts  elle  enfermait  la  tete  et  le  col  du  Lion 
avec  la  tete  del’Hydre.  Le  cceur  du  Lion  etait  au  milieu  de  sa  largeur.  Selon  cette  observation,  la  largeur  de  la 
lumiere  etait  de  27  ou  28  degres,  et  elle  etait  aussi  partagee  a peu  pres  egalement  par  Eecliptique.  Sa  longueur 
entre  le  soleil  et  la  Voye  de  Lait  etait  de  79  degres.  A 4 beures  le  crepuscule  paraissait  comine  une  bande  luraineuse 
de  la  largeur  d’environ  10  degres,  qui  n’effaijait  pas  neanmoins  la  lumiere  extraordinaire,  ni  la  Voye  de  Lait,  en 
sorte  que  Ton  voyait  la  lumiere  faire  un  angle  avec  le  crepuscule  d’un  cote,  et  avec  la  Voye  de  Lait  de  I’autie.” 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  34G. 

CASSINI’S  OBSERVATION. 

SEPTEMBER  27t,li,  1G85  : Morning. 

Lit.  18^  51'  N : Lon.  2^  22'  W. 

Sun  rose  Mi.  5Sm. 

(Compare  mine  of  September  27tli,  1854,  No.  221.) 

“ Septembre  27,  1685. — A 3 heures  du  matin  je  vis  la  lumiere  snr  le  signe  dn  Lion  et  de  I’Ecrevisse,  oii  elle  se  ter- 
minal du  cote  d’occident,  se  perdant  dans  cette  constellation  si  insensiblement  qu’on  avait  quelques  fois  de  la  peine 
a rapj)ercevoir.  Les  piedsdu  Lion  etaient  a son  terme  meridional;  le  dos  et  la  queue  duLion  a son  terme  septentri- 
onal. II  est  done  evident  que  Tecliptique  ne  divisait  pas  egalement  la  largeur  de  la  lumiere,  mais  que  sa  plus  grande 
par  tie  restait  du  cote  du  septentrion,  puisque  le  ccBur  du  Lion,  qui  a un  pen  de  latitude  septentrionale,  etait  plus  pres 
du  terme  meridional  que  du  septentrional.  Sa  longueur  jusqu’au  soleil  etait  de  70  degres.  A 4 heures  35  minutes 
le  crepuscule  commengait  a paraitre,  et  la  lumiere  extraordinaire'*'  paraissait  encore  depuis  la  ceinture  de  la  Vierge 
jusqti’a  I’Ecrevisse,  que  etait  entierement  dans  la  lumiere.  La  partie  septentrionale  de  la  tete  et  du  col  du  Lion  etait 
dehors  du  cote  du  septentrion  ; et  la  tete  de  LHydre  etait  dehors  du  cote  du  midi;  ainsi  sa  largeur  en  cet  endroit 
etait  de  22  degres.”  [P.  173.] 

[I  have  not  attempted  to  draw  boundary-lines  according  to  this  last  annotation  (at  d**  35'"),  as  I cannot  understand 
it  clearly.] 


® In  these  annotations,  Cassini  often  calls  the  Zodiacal  Light  “la  lumiere  extraordinaire.’’ 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  347. 

CASSINI’S  OBSERVATION- 
NOVEMBER  27th,  1685  : Morning. 

Lat.  48°  51'  N.  : Lon.  2°  22'  W,  . • 

Sun  rose  at  7 A.  33ot. 

(Compare  mine  of  November  27th,  1854,  No.  246.) 

♦ 

“Le  27  Novembre  [1685],  a 5 heures  du  matin,  la  lumiere  sevoyait  etendresiir  la  constellation  de  la  Vier^e:  elle 
passait  entre  la  meridionale  de  la  ceinture  et  la  moyenne  des  trois  dans  la  meme  ceinture,  laissant  an  septentrion 
toute  I’aile  septentrionale.  L’epi  de  la  Vierge  la  bordait  du  cote  meridional,  et  vers  I’horison  elle  s’elargissait  jus- 
qu’au  pied  septentrional : du  cote  d’occident  elle  s’etendait  pres  de  Saturne,  qui  etait  au  29  degres  de  la  Vierge,  a la 
distance  de  67  degres  du  soleil. 

A 5 heures  25  minutes  Jupiter  parut  sur  I’horison  et  semblait  etre  au  bord  meridional  de  la  lumiere,  quoiqu’il 
eut  un  peu  de  latitude  septentrionale ; et  du  cote  du  septentrion  elle  approchait  des  etoiles  qui  sent  dans  le  col  du  ser- 
pent d’Ophiuchus.  D’ouilparait  que  la  lumiere  etait  presque  toute  du  cote  du  septentrion,  a I’egard  de  I’ecliptique, 
et  qu’elle  etait  beaucoup  etroit  qu’au  mois  precedent,  sa  largeur  dans  la  ceinture  de  la  Vierge  n’etant  que  de  5 degres." 

[I  had  drawn  the  southern  boundary  according  to  his  description,  but,  by  some  inadvertency,  it  has  not  been  in- 
serted in  the  chart  here  given,  The  reader  will  perceive  that  it  appeared  to  Cassini  to  be  a few  degrees  north  of 
the  ecliptic. 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  348. 

CASSINI’S  OBSERVATION. 

DECEMBER  4th,  1685  : MokninO. 

Lat.  480  51'  N.  : Lon.  20  22'  W. 

Sun  rose  at  7 A.  43  m. 

(Compare  mine  of  December  18th,  1854,  No.  257.) 

“ Le  4 Decembre  [1685],  a 5 heures  15  minutes  du  matin,  la  lumiere  s’etendait  sur  la  partie  inferieure  de  la  Vierge, 
et  se  terminait  insensiblement  pres  de  la  ceinture  a 68  degres  de  distance  du  soleil.  Elle  comprenait  les  autres  etoiles 
de  la  Vierge  au-dessous  de  la  ceinture  jusqu’aux  pieds,  et  celles  que  Ton  vojait  de  la  Balance,  et  s’approchait  de  celles 
du  ventre  du  serpent  d’Opbiuclius.  L’epi  de  la  Vierge  en  etait  un  pen  eloigne  du  cote  du  midi;  sa  largeur  sur  la 
Balance  etait  de  15  degres.  Jupiter,  qui  etait  a 11  degres  du  Scorpion,  etait  compris  dans  la  clarte,  et  y faisait  comme 
une  breche:  d’ou  il  parait  que  la  lumiere  etait  presque  toute  du  cote  du  septentrion  a I’egard  de  I’ecliptique. [P. 
175.] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  349. 

CASSINI’S  OBSERVATION. 

DECEMBER  25th,  1685;  Evening. 

Lat.  480  51'  n.  ; Lon.  2°  22'  W. 

Sun  set  4/i.  3m. 

(Compare  mine  of  Deceml)er  20th,  1854,  No.  262.) 

“ Le  25  Decemhre  [1685],  an  soir,  apres  le  passage  de  I’etoile  polaire  par  lo  meridien  [say  at  d"*  4 o'”],  nous  obser- 
vSmes  cette  lumiere  a I’occident.  Elle  semblait  se  separer  de  la  Voye  de  Laitdans  la  constellation  d’Antinous;  son 
terme  boreal  passaif  par  la  main  d’Antinous,  par  les  epaules  et  par  le  coude  oriental  d’ Aquarius,  et  semblait  arriver 
jusqu’aux  etoiles  meridionales  du  Poisson  Austral,  qui  sont  pres  de  I’ecliptique.  Ainsi  son  terme  oriental  etait  dis- 
tant du  soleil  de  76  degres.  Du  cote  du  midi  elle  comprenait  Venus,  qui  etait  a 18  degres  du  Capricorne,  avec  un 
degre  et  demi  de  latitude  australe  ; et  elle  s’etendait  un  degre  de  plus  vers  le  midi.  Elle  comprenait  aussi  Mars,  qui 
etait  a 7 degres  et  demi  des  Poissons,  avec  un  pen  moins  d’un  degre  de  latitude  australe;  la  plupart  de  la  lumiere 
etait  done  encore  du  cote  du  septentrion  al’egard  de  I’ecliptique;  sa  largeur  sur  la  constellation  d’ Aquarius  etait  de 
12  degres;  mais  elle  etait  plus  grande  vers  Antinous.”  [P.  176.] 
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OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  350. 

CASSINI’S  OBSERVATION. 

MARCH  7th,  1687  : Evenino. 

Lat.  480  51'  n.;  Lon.  2®  22'  W. 

Sun  set  5h.  ilm. 

% 

(Compare  mine  of  February  25tb,  1854,  No.  124.) 

“Le  7 Mars,  [1087],  apr^s  le  passage  du  Grand  Chien  par  le  meridien  [say  at  7"  27™],  on  voyait  la  lumiere  etendue  sur 
la  queue  du  Poisson  Austral,  sur  le  lien  des  Poissons,  sur  la  tete  de  la  Baleine,  et  sur  la  constellation  d’ Aries,  dontles 
comes  etaient  a son  extremite  boreale,  et  I’etoile  qui  est  sous  I’ceil  de  la  Baleine  ^ son  extremite  axrstrale  [see  a a in 
chart].  Elle  passait  par  les  Pleiades,  et  se  terminait  insensiblement  aux  etoiles  qui  sont  dans  le  col  du  Taureau,  et 
un  peu  apres  elle  semblait  s’etendre  jusqu’a  la  Voye  de  Lait  [see  & 6 in  chart].  Dans  cette  derniere  observation,  sa 
longueur  depuis  le  soleil  etait  de  90  degres,  et  sa  largeur  sur  la  constellation  d’ Aries  et  de  la  Baleine  de  19  a 20  degres.” 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


701 


702 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  351. 

CASSINI'S  OBSERVATION. 

OCTOBER  I5tb,  1687  : Morning. 

Lat.  48°  61'  N.  : Lon.  2°  22'  W. 

Sun  rose  6A.  25wi. 

(Compare  mine  of  October  16th  and  20th,  1854,  Nos.  228  and  232.) 

“Le  15  Octobre,  1687,  a une  heure  et  trois  quarts  du  matin,  a I’observatoire,  la  lumiere  se  voyait  faiblement  sur 
le  col  dn  Lion  et  sur  I’Ecrevisse,  dont  les  etoiles  les  plus  luisantes  paraissaient  a son  terme  meridional,  et  elle  semblait 
s’etendre  presque  jusqu’a  la  tote  meridionale  des  Jumeaux.  La  partie  plus  evidente  se  terminait  a un  degre  et  demi 
de  I’Ecrevisse  [at  a on  chart].  A 2 heures  le  coeur  du  Lion  paraissait  a un  tiers  de  la  largeur  de  la  lumiere,  qui  s’eten- 
dait  jusqu’a  I’etoile  la  plus  claire  du  col. 

“A3  heures  40  minutes  la  lumiere  etait  fort  claire*  au-dessous  du  cceur  du  Lion,  jusqu’a  un  degre  de  hauteur  sur 
I’horison.  Elle  paraissait  un  peu  concave  du  cote  du  midi,  etplus  convex  du  cote  du  septentrion. 

“ A4  heures  et  un  quart  le  terme  austral  de  la  lumiere  etait  presque  perpendiculaire  a I’horison,  et  le  boreal  etait 
incline  vers  le  midi.”  [Pp.  201,  202.] 

* On  8th  October  of  this  year,  he  also  says  : “ A 4 henres  et  demi,  la  clartd  au-dessous  du  coeur  du  Lion  dtait  trfes  grande,  et  la  largeur  de  cette 
grande  clartd  dtait  de  12  de'gre's”  [the  whole  width  of  the  Light  being  14  degrees].  On  the  10th  of  same  month  he  has  a similar  record.  This,  no 
doubt,  was  what  I have  called  in  my  records  effulgent  light,  and  which  I have  bounded  with  zigzag  lines. 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


703 


A 


704 


OBSERVATIONS  ON  THE  ZODIACAL  LIGHT. 


No.  352. 

CASSINI’S  OBSERVATION. 

NOVEMBER  14th,  1687  : Morning. 

Lat.  48°  51'  N.  : Lon.  2°  22'  W. 
Sun  rose  7/i.  14m. 


(Compare  mine  of  November  20th,  1854,  No.  241.) 

Le  14  Novembre  [1687],  a 4 heures  et  on  voyait  la  lumiere  sur  la  partie  cle  la  constellation  de  la  Vierge  qui  etait 
sur  I’horison;  elle  se  terminait  a la  jambe  occidentale  du  Lion  pres  de  Tecliptique,  on  un  pen  plus  loin  vers  le  ventre. 
La  septentrionale  de  deux  etoiles  claires  dans  la  ceinture  de  la  Vierge  etait  au  cote  septentrional ; la  meridlonale  etait 
presque  dans  le  milieu  de  sa  largeur,  ouun  peu  plus  pres  du  cote  meridional.  Proche  I’horison  la  lumiere  s’etendait 
du  cote  du  septentrion  jusqu’au  genouil  septentrional  de  la  Vierge. 

‘‘A  4 heures  38  minutes  Saturne  parut  pres  du  milieu  de  la  lumiere,  et  un  peu  apres  I’epi  de  la  Vierge  s’etantleve 
parut  plus  vers  le  septentrion. 

“A  5 heures  la  partie  de  la  lumiere  qui  comprenait  Saturne  et  I’epi  de  la  Vierge  etait  heaucoup  plus  claire  que  la 
Voye  de  Lait ; cette  plus  grande. clarte  n’arrivait  qu’a  I’etoile  meridionale  de  la  ceinture  de  la  Vierge  [see  a a in  chart]. 
A 5 heures  48  minutes  I’aurore  commen9ant  a paraitre,  effa^a  peu-a-peu  la  lumiere.”  [Pp.  202,  203.] 
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